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INTRODUCTION

The theme for this year's Conference was "People: Creativity and
Quality with Technology." The individual track themes supported the
Conference theme: TRACK I: Issues in Higher EducationDecision
Support Systems; TRACK II: Managing the Information Systems

Resource; TRACK III: The Emerging Technology; TRACK IV: Small

College Information Systems; TRACK V: Great Applications; and

TRACK VI: Professional Techniques. Within these tracks, 42

presentations were made. In addition, the Conference offered 13

presentations by vendors and three major general session addresses.
The featured speakers were selected in an attempt to allow conferees to
broaden their_ values about higher education. Last, but not least, the
Conference featured a Current Issues Forum, where conferees were able
to express their views and ask questions of the panelists.

CAUSE 81 also celebrated the 10th anniversary of CAUSE as an

incorporated association with an executive office. After an elegant
anniversary banquet, a brief program commemorated the contributions of
past CAUSE presidents and the growth of CAUSE during its first
decade since incorporation.

We hope these Proceedings will provide a continuing reference to the
tivitiesoftheGonfereneeandt-heC-A-USEorganization.. We also

hope you will benefit from sharing the experiences of others and thus
become more effective in the development, use and management of

information systems at your institution.

We encourage you to use CAUSE to complement your individual efforts
at strengthening your organization's management capabilities through
improved information systems.

-



CAUSE, the Professional Association, for Development, Use and
Management of Information Systems in Higher Education, helps member
institutions strengthen their management capabilities through improved
information systems.

Formerly known as the College and University Systems Exchange,
CAUSE first organized as a volunteer association in 1962 and
incorporated in 1971 with 25 charter member institutions. That same
year the CAUSE National Office opened in Boulder, Colorado with a
professional staff to serve the membership. Today the organization has
370 member institutions with 1,350 member representatives and continues
to grow.

CAUSE provides member institutions with many services to increase the
effectiveness of their administrative information systems: organization
publications such as &magazine, newsletter, and monograph series, the
CAUSE Directory and the Conference Proceedings; a Professional
Development Program offering workshops and seminars on subjects
related to information systems in higher education; consulting serVices
to review ADP organizations and management plans; the Exchange
Library to provide a clearinghouse for non-proprietary information
systems contributed by members; and an Information Request Service to
locate specific systems or information.

The CAUSE National Conference is an excellent forum for the exchange
of ideas, systems and experiences among the many speakers and
participants. The Proceedings provide a ,continuing reference to the
many activities of the Conference.

1

.0

R. Brian Walsh

1981 Conference
Chairman

Martin B. Solomon Charles R. Thomas
1981 Conference Executive Director
Vice-Chairman CAUSE



r a

2

ACKNOWLEDGMENTS

The success of the CAUSE National Conference is due entirely to the
contributions of people and supporting organizations. Although it
would be impossible to identify all of the people who contributed time
and effort to the planning and operation of the 1981 Conference,
several deserve special note. .4

The Program Committee, with the CAUSE Staff, spent many hours to
produce an effective and smoothly run conference. Their enthusiasm,
efforts and the support of their institutions are gratefully
acknowledged.

.

1981 CAUSE NATIONAL CONFERENCE pROGRAM COMMITTEE

Seated from left to right: Martha A. Fieldstate University System
of Florida; Jane Knight, CAUSE; Deborah K. Smith, CAUSE; Sallie R.
Fulsom, Seminole Junior College, Oklahoma. Standing from left to
right: R. Brien Walsh, University of Notre Lame; Conference Chairman;
Martin B. Solomon, University of Kentucky, Conference Vice Chairman;
Warren H. Groff, North Central Technical College, Ohio; Charles R.
Thomas, CAUSE; William G. Verbrugge, Ball State University; Lawrence
Westermeyer, University of Missouri; and Michael M. Roberts, Stanford
University. Absent from the''Photo: Joseph Ef*ayes, University of
Colorado and Thomas W. West and Ray Clark, California State' University.

. yvt



i

\

e

The logistics of conference registratiori were efficiently supervised by
Jane Thil ght of the CAUSE Staff with the assistance of Joyce Dakter of
the University of Illinois and Pat Stewart of the University of Missouri.
Their efforts and friendlY smiles are appreciated.

,

The advance preparation for the Conference and the publication of the
Proceedings require a great deal of professional expertise and effort.
The contributions of Julia A. Rudy and Deborah K. Smith of the CAUSE
Staff are appreciated. Special thanks also to Patty Angerer for her
efforts in creating the photo montages displayed during the Anniversary
Banquet. - 0

°The continuing support, of the CAUSE Board of Directors and the
membership they represent is also gratefully acknowledged.

, e

o ,>

.
1981 CAUSE BOARD OF DIRECTORS

,
S ',

Seated from left to right: Gary D. Devine, University of Colorado;
Dewana P. Green, University of Alabama; Charles R Thomas, CAUSE; Mary
Jo Caster, Uliversity of Connecticut. . Standing from left to right:
Charles A. Brooks, South Carolina \Commission on Higher E'ducation; Wade

Harris, Eastern Washington Unic.)grsity; James L. Strom, Clemson
University; Ronald J. Langley, ,balifornia State University, .Long
Beach; Joseph A.. Ca4ambone, _University of Illinois; Robert J.
Sanders, Community College of Denver; and William E. Walden,
University of New Mexico.

r
V 10 -



0 ,

GENERAL SESSIONS
CAUSE'8 I was highlighted by a number of specialjGeneral Sessions which

brought conferees together periodically throughout the Conference to hear

presentations on subjects of broad interest and concern to all. This year's

Conference featured the second annual CAUSE Awards Luncheon, where

recipients of tlm CAUSE Recognition Awards and CAUSE/EFFECT

Contributor of the Year Award were honored, as well as awards presented

to the 1981 CAUSE National Conference Prow Committee and others

in the organization for their service to CAUSE in the pas,t year.

0
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KEYNOTE ADDRESS
THE CEO'S. VIEW dy 'ADMINISTRATIVE SYSTEMS

KEYNOTE ADDRESS .

Arnold Weber, , University of
Colorado President shared his'
vietv of administrative information
systems as a chief executive officer

Lin an informative keynote address.
for CAUSE 81. Since his CAUSE
aiSpearance , Dr.. Weber has been
named by President Reagan to the
newly established National Pro-
ductivity Advisory Committee .

Arnold R. Weber

President,
Universitg of Colorado

,

R. Brian Walsh, CAUSE 82 Chairman, and
Dr. Weber

12
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COMMUNICATION
BETWEEN THE SEXES

Niki Scott
Syndicated Columnist
"The Working Woman"

LUNCHEON ADDRESS

Niki Scott, nationally syndicated
author of "The Working Woman," a
column which appears in nearly 200
newspapers throughout the country,
presented a lively luncheon address
on the subject of "Communication
Between the Sexes," followed by a
question and answer session reflect-
ing the varied views of conferees
on the subject.

73
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THE THIRD TECHNOLOGICAL REVOLUTION:
THE IMPACT OF COMPUTERS AND COMMUNICATION

THURSDAY MORNING ADDRESS

Daniel Bell, Henry Ford II Professor
of Social Science at Harvard Univer-
sity, presented an, enlightening view
of the impact of computers and com-
munications on society.

c)

a.
4,

Daniel Bell
Harvard University

14
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CURRENT ISSUES FORUM,
DISTRIBUTION OF THE COMPUTING RESOURCE

Moderator Martin 3Dlomon

Wayne Ostendorf
Iowa State University

William Mack Usher
Oklahoma State University

Martin B. Solomon
University of Kentucky

FRIDAY CLOSING SESSION

The CQnference closed with a stimulating forum on a
topic of great concern to all college and university
administrative information systems professionals:
Distribution of the Computing Resource.

Panel members James L. Morgan, Wayne Ostendorf,
Patricia Skarulis, Mack Usher and goderator Martin
Solomon discussed ,such sub-topics as office auto-
mation, micropomputers as terminals, and tele-
communications. The format allowed substantial
audience participation, interaction and discussion.

Pat Skarulis
Princeton University

James L. Morgan
State University System
of Florida

15



RDS LUNCHEON

Program Chairman R. Prian Wal presented tokens of appreciation to members of
the 1981 Program Committee and çgistration Staff. CAUSE President Dewana P.
Green presented the second annual AUSE Recornition Awards to John F. Chaney
for Professional Excellence and David J. Lyons for Exemplary Leadership, and the_
first annual. CAUSE/EFFECT Contributor of the Year Award to Robert Robinson.
President Green also introduced the three new members of the CAUSE Board of
Directors and the new CAUSE officers. Retiring Board members were awarded
Certificates of Appreciation.

..

Outgoing CAUSW President, Dewana
P. Green, presents the gavel to

newly-elected President Ronald J.
Langley.

4 ir

,

4
;

CAUSE 81 Program Committee members were
recognized for their contribution to the
success of the 1981 CAUSE Motional
Conference. Each received a gift of appre-
ciation from Conference Chairman, R. Ba4V4n
Walsh.

16

1982 CAUSE President Ronald .
Langley presents outgoing
President, Dewana P. Green, the
CAUSE'President's Plague.

CAUSE 81 ConferenCe
ChairMan, R. Brian
Walsh, accepts his
gift of appreciation
from President Green.
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RECOGNITION AWARDS

PreSident Green presents David J.
Lyons, The Rockefeller University,
the CAUSE Award for Exemplary
Leadership for his advocacy and
support of administrative
infornmtion systems in higher .

education at his university and at
the national level.

--Pre'hident Green presents John F.
Chaney the CAUSE Award for
Professional Excellence in the

field of administrative informa-
tion systems in higher education at
the university and national level.

CAUSE/EFFECT CONTRIBUTOR OF THE YEAR

President Green presents CAUSE/EFFECT
Contribqtor of the Year, Robert J.
Robinson, his award plague..

17

. . . . and $500 in cash.
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New members of the CAUSE ,Board of Directors, from left to right:
Charles H. Naginey, University of Pennsylvania; Dorothy J. Eopkin,
Michigan State University; and A. Wayne Donald, Virginia Tech.

Gary D. Devine
University of Colorado

Retiring
.Board
Members

Mary rro Caster

University of Connecticut

Demme P. Green presents a certificate of
appreciation to retiring Board member and.
2981 CAUSE Vice President, Gary D. Devine,
University -ce Colorado',' for his service to
CAUSE.

18
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PROFESSIONAL
PRESENTATIONS

The CAUSE 81 Conference theme was addressed through 42 professional

presentations in six subject tracks (see Table of Contents) as well as a

number of vendor presentations.

1

19

-
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TRACK I
ISSUES IN HIGHER. EDUCATION:

DECISION SUPPORT SYSTEMS
Coordinator:

. Michael M. Roberts
Stanford University

11111111111_

kalcoim B. Lightsey Vinod Chachra Ellen Chaffee
Board of Trustees of State Virginia Tech NCHEMS
Institutions of.Higher

Learning

State of MiSsissippi

20
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ANATOMY OF A DECISION SUPPORT SYSTEM

Vinod Chachra

Robert C. Heterick

Virginia Polytechnic Institute & State University

Blacksburg, Virginia

ABSTRACT
_-

Decision Support Systems must of necessity focus on the ad

hoc, unstructured problem solving environment where the role of

the computer system in the process is always supplemental,

never primary. The Data Processing Systems of the Sixties

have mattired into what we now term Management Information

Systems, addressing most of the problems of operational level

management and many of the problems of middle mahagement.

Further maturation to the level of Decision SUpport Systems will

require overcoming fundamental structural deficiencies in both

the architecture of current computer-communication systems and

the functional design of software packages. This paper

addreses the Decision Support System environment, the func-,.
tional requtrements of a Decision Support System, the architec-

tura!, requirements of the computer systems and communications

network necessarry to upport a Qecision Support System and

suggests the changes in toNd 's computing environment that will

be necessary to implement Decisiork Support Systems.
N
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DECISION SUPPORT SYSTEMS

The impact of the computer on problem solving is generally allu`ded_

to in the literature, but not made manifestly fundamental to the problem

solviing process. For planners and managers the computer embodies the

most significant research and application tool for the support of the

decision process ever possessed by their professions. To achieve its

full impact on the problem solving process these professionals need to-

understand and internalize the computer as a basic fool in their decision

processes. This internalization of the computer on the part of the

decision maker pan only be achieved when the computer is used interac-

tively with a terse, concise, consistent notation that perhaps suggests,

but does not direct or control, the decision proCess of the user.

'1 "The purpose of computing is insight, not numbers."
R.W. Hamming

It is clear that the field termed cybernetics by Norbert Weiner is

destined to significantly alter our perception of how best to engage in

that ill-defined activity we call problem solving, or decision making.

Computer technology is not a panacea for the myriad of problems that

confront the decision maker. R is our contention that problem solving

is a rational, learnable activity rather than a visceral reaction to some

mild hallucinogen, or the automatic application of obscure theorems from

advanced mathematics. The paradigms of the problem solving process

can be internalized if sufficient attention is given to the development of

insightful surrogates, suitable for formal analysis. Further, decision

making is an intensely personal activity. We reject out of hand the

1 Norbert Weiner, Cybernetics: or Control and Communication in the
Animal and the Machine, The MIT Press, Cambridge, MA, 1948

1
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effort to create sophisticated software to be used by the novice as a

black box in the problem solving process. The tractability of a problem

will be influenced by our perception of it. Interesting problems gener-

ally do not have unique solutions. In fact, they generally admit of

infinitely many solutions. The role of the decision maker is to evaluate
.

and choose amongst solutions. The problem solver needs to identify the

paradigm problems and to find suitable, general,ly simplier, surrogates

which have unique or tightly bounded solutions and which are capable

of providing insight about the ,"real problem".

"A system is more than the sum of its parts; It is an indivisable
whole. It loses Its essential properties when it is taken apart."

Russell Ackeff2

To this end the decision process involves constructing models.

Models might be classified as either iconic or analogic. This distinction

probably has little more than the force of Aristotlean logic to recommend

it, other than it may help perceive how the computer properly fits into

the decision making process. Iconic models may be considered to be

those image generating, emotional, intuitive and ambiguous forms such

as natural language, _diagrams and fuzzy sketches. Analog mooels are

measureable, quantifiable, rule manipulatecl, rational forms such as

mathematical notations, mappings and drawings. Both are necessary to

the decision making process. Decisions are generally expedited when

the models are anajogic rather than iconic. Few, if any, interesting

problems can be solved completely by the application of analogic models.

The pro6lem solving process is carried out by the alternating applica-

tion of iconic and analogic models. When :the limit°of formal analysis is

2 Russell Ackoff, Science in the Systems Age, Wharton Quarterly,
, Volume 7, Number 2.

'2

s
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f.

confronted we turn to some iconic model for "inspiration" or a fresh

perception of a method. of attack. A Decision Support System needs to

facilitate and complement this man-machine symbiosis. The iconic aspect

of' problem solving is one of the reasons why graphics is so important
k an, aspect of Decision Support Systems. Both the man and the machine

are part of a, single system wherein the fundamental synergy is lost

when they fail to act in concert.

"An.executive support system achieves the coupling of an individu-
al's intellectual resources with those of the machine."

G.R. Wagner'

4, Because decision making is a highly, personalized process, the

Decision Support System needs to avoid capturing the decision maker in

a fixed, equential process, but rather needs to facilitate unstructured

probing a surrogate problems never knowing in which direction the
1

next salient will be breached. Confronted with the same verbalization

of a problem arid the same set of available information, no two decision

makers can
1

be expected to follow the same route to a 'decision, nor in

fact, even to\arrive at the same decision. The Decision Slipport System
1

(DSS) must fa ilitate this ad hoc approach to problem solving, it must
0

never inhibit it. The value system brought to the problem ,is highly

personal and sub ective, hence the utility functions present in any

optimizing analytical routines in the DSS need to be defined "on the

fly" by the decision maker. Information accessed by the decision maker

needs to be simply structured and the availability of information, as

wen as the information itself, needs to be accessable via a query struc-

ture in the DSS. The DSS needs to be capable of personalization,

G.R. Wagner, Optimizing Decision Support Systems, Datamation, May
1980, page 209

24
3



23"

modification and augmentation by the decision maker if it is to achieve

'the coupling of the individual with the machine.

"All Cretans are liars.f!
Epimenides

1

The decision making, process is poorly understood and_ no amount

of computational support can substitute for the basic research ,so des-

perately needed .in the field of human problem solving. It is clear that

the process is holjstic rather than reductionistic so that a reductionistic

system of computer algorithms cannot substitute for the whole process.

The fuller understanding- of the problem solving process is properly

part of the domain of artificial intelligence research. The role of the

DSS must be seen in addressing the pragmatic activity referred to by

Sir Karl Poppers' as conjecture-refutation. The DSS must help the

decision maker unfold more rapidly the consequences of' his or her con-

jectures, permitting both a deeper and broader investigation of potential

solutions'subject to the constraints of time and money. The DSS needs

to adapt itself to the realities of the self-referential5 natui-e of the

.problem solver's process -- a process which includes continual re-defi-

nition of the problem as potential solutions are brought into sharper

focus.

FUNCTIONAL REQUIREMENTS

he value of a' DSS is directly proportional to the information

sources to which it has access, and the ease bj$. which these sources

rnay"be accessed and manipulated. The problem s6Iver tends to think
\

4 Krl R. Popper, Conjectures and Refutations: The Growth of Scien-
tific Knowledge, Harper and Row, New York, 1965

5 Douglas R. Hofstadter, Godel, Escher, Bach: An \Eternal----Golden
Braid, Random House, Inc., New York, 1979.

4
1
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most comfortably about information structured in two dimensional tables,

records and fields if you will. The ,computer,"as an axiomatic device,

is 'most accurately and logically directed by mathethatically (axiomatic)

based structures. The 'marriage of relational data base concepts with

the DSS is a natural and fortuitous one. Whilst for the sake of compu-

tational speed or efficency the storage strategy actually used by the

computing machine mdy take some other form, the user's view of the

information should always be relational.

"Peoples who don't count, don't count."
Anatole France

Equally important as convenieni acce'ss is the ability to know of,

locate and move between logial relations. Some form of ,the, data dia-
,

graph needs to be an integral part of the DSS. The diagraph may be

envisioned as a road map with nodes and directed arcs. In its cortipu-.

ter embOdiment, the nodes may be likened to.pages or screeris and the

arcs as commands that permit movement frOm node to node. The corn-
,-

mands may be either 'global or lOcal. -1,Giobal commands may be either

searches or requests for processing. Global -searches establish an

entry point into the system. Glob,al processing hejps--de ine the envi-

ronment in which the analysis is. conducted. Local scomrnancli may be

traverses, moving betweeTil:elated screens of data belonging todiffea

rent nodes-, pagings, which permit moving through the local' node; and

,----transactions, which permit 'modification of the current page or node.

The paging commands must facilitate a local memory that allows:the user

to go back along the' search path, recall the current page, or to move

to a new page. The data base problem needs to be seen axiomatically..i.

rather,than hueristically:

"A part of the secret of analysis is the characteristic of using

5



notation well."

25

Gottfried Leibnitz

While the decision maker may most often make use of the DSS in a
.

non-procedural manner, the system itself must be built with a proce-

dural language. The language should be terse, powerful and above all,

interactive.; Additionally, a functional notation alloWS the user to build

new concatenations of the routines of which the system is structured

that were never envisioned by the original designer. The DSS should

operate in an essentially expanded desk calculator mode, never captur-

ing the user in a subprocess. e No procedure or process should be

dep'endent Upon the completion of a pre-determined set of previous

procedures. All.the routines of the system should have explicit results

which are available as inputs to any other routine of the system. Glo-

bal variables should be avoided, suggesting that the system routines all

take arguments. Prompting and menus should be used sparingly, if at

all -- and then only to provide information along the lines of a help

command, not as part of any process or routine of the system. The

number of error messages in the DSS should be minimized; syntax,

structure, inclex, domain and undefined value, constituting a sufficient

set. The name scope of the user's working space is always .a problem.

Any reserved names in the DSS should be capable of being changed and

customized by the user. The user should be able to add new routines

to the system with a minimum of effort, suggesting that he may wish to

have some facility with the procedural language base of the DSS. The

addition of new proceduresshould not depend upon understanding the

6 Kenneth EAverson, Notation' as a Tool of Thought, 1979 ACM Turing
Award Lecture, Communications of the ACM, Volume 23, Number 8,
August 1980.

6 .
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strt.cture of other procedures already part of the system. Graphical

routines for constructing line drawings, plots and three dimensional'

projections (preferably in color) should be part of the primitive func-

tion set of the DSS. A comprehensive text ,editing facility that pro-

vides extended storage and retrieval facilities is necessary so that the

system can be used not only as a -sketchpad, but notebook and file

drawer. The system should permit accessing sketchpad and notebook

work both chronologically and by key word (KWIC) in the same notation

as the analysis routines.

"So, Nat'rallsts observe,, a Flea Hath smaller Fleas that on him
prey. And these have smaller Fleas to bite 'em. And so proceed
ad infinitum."

Johhathan Swift

The DSS, in order to achieve its maximum utility, will,need to con-

tact alien data. The data may be resident on the host computer of the

DSS, but not part of the DSS itself, or it may actually be resident on

some other computer system not normally attached by the DSS. Any

alien access needs to be dynamic, that is the decision maker should not

have to leave the DSS environment in ,order to access the external

information. The access should also be as transparent to the user as

possible, not involving the problem solver in unnecessary mazes of

access protocols. This will likely have to be accomplished by the addi-

tion of a piece of software to the alien system which is capable of res-

ponding to the DSS's host request in the form of relational select,

project and joins. Some form of standardized header designating the

number of recordi and fields lengths would need to accompany the res-

ponse. Each system in the network would also need to be able to par-

tidpate in the data diagraph, responding to a request, perhaps

structured as a help command, to indicate the structure of relations it
98
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was capable of providing. In relational terminology this' would be the

number of tuples (records) available and the definition of the domains

(fields) making up the relation. The analysis routines of the DSS,

while being selectively tailored to the domain of problems encountered

by each individual problem solver, all should expect and be prepared to

operate on relations from any source, consistent with the header defini-

tion. The DSS needs to be defined recursively to admit new levels of

the system not originally envisioned.

ARCHITECTURAL REQU I REMENTS

Probably the obvious place to begin reducing architectural const-

raints is at the decision maker's contact point with the DSS, the termi-

nal. Terminals 'ai-e obviously getting smarter, but not necessarily

wiser. The eight bit byte still constrains the character set to 256 sym-

bols at best. If we wish to minimize terminal dialogue through the use

of special characters, and if we wish to produce presentation level

gruphics in the DSS, it will be necessary to find a way to circumvent

this current limit. The char:acter sets themselves need to be capable of

being down loaded from the DSS host and efficiently formed at the ter-

minal. The increasing use of proportional fonts places an added aróhi-

tectural hurdle for the next generation of terminals. The current

generation of terniiiials needs to be capable of augmentation with other

forms of inpuquch as digitizers, joy sticks and special menu pads.

i "The medium Is the message."
. Marshall McLuhan

The graphics produced at the terminal need to be intermixed with

text, ,much as the problem solver writes, sketches and draws fuzzy dia-

grams while engaged in the problem solving process. This requirement

8
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fOr the terminal poses a similar requirement on the hard copy output

devices. Laser printers are capable of quality superior to conventional

typing and approach that of typeset p ting. We are still some way

from intermixing this quality of text output with graphics, and further

stiil from mixed hard copy color graphics and text. A hierarchy of

Print quality may not be inappropriate, as the neemaintain a jour-

nal or notebook of intermediate conjectures needs_only accuracy, not

necessarily high quality. The journal, or problemsolver's notebook,

might be ',likened to the scientist's laboratory record, the surveyor's

field book, or the architect's sketch book. The journal does raise the

problem of very. large 'mass stores to facilitate the decision making pro-

cess. Not only might the problem solver require very large temporary

storage of the order of 1010 bits or more, but there needs 'to be an

efficient way to index and retrieve information from the journal.

Recent work' suggests that we have far to go in providing the respon-

siveness necessary for relatively unstructured searches in relations of

this size. The decision Maker needs to view the DSS as the medium in

which he both thinks about anci records his decisions.

"If the only tool you have Is a hammer, you tend to see every
problem as a nail."

Abraham Maslow

The need for lame mass stores is complemented by a need for lar-

ger primary storage, both real and virtual. The hardware limitation of

the four byte (32 bit) word has effectively limited the addressable pri-

mary storage to about 16 million locations. It appears that this limita-

tion is actively under attack by several vendors, although at the

7 E.F. Codd, A Relational Mod& of Data for Shared Data Banks, Com-
munications of the ACM, Volume 13, Number 6, June 1970.

r,

30

9



29

expense of dramatic violation of the basic hardware ,architecture.

Greatly increased address space, whether real or virtual, should relieve

the pressure for the decision maker to manipulate data in any form

other than the flat file of the relational scheme. It will however, pose

the significant problems of increasing CPU speeds and accesses to sec-

ondary storage. The immense difficulty in achieving performance

improvements of the magnitude to which we has become accustomed have

been clearly delineated by scientists such as Lewis Branscomb. The

host back end machine, or the data base front end, may offer the

potential for the magnitude of access improvement necessary for, very

large data bases. The absolute of the speed of light looms all too close

when considering draniatic improvement in the cycle speed of the host

computer. it is probably the issue of cycle speed rather than storage

that will continue to leave the microcomputer outside the domain of

potential DSS hosts, at least for the next decade. Increases in the

access and cycle speeds are critical in the effort to,bring an ever wid-

ening circle of problems into the domain of the Decision Support Sys-

tem. For many of the practical applications to which the system may

most advantageously be applied we must await, and encourage, the next

generation of technology.

' Lewis M. Branscomb, Information: The Ultimate Frontier, Science,
Volume 203, pp. 143-147, January 1979.
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Information Systems to Support a Decision Process at Stanford

Ellen Earle Chaffee
i

National Center for Higher Education Management Systems
Boulder, Colorado

Abstract

Information ie used by participants in any kind of decisionmaking

process--rational, bureaucratic, political, or collegial--but its role

differs depending on the process used. One of ts functions in any

process is to lend the appearance of rarionaiitçr because rational

decisioamaking is commonly preferred. Information is vital to a

rational decision, and the role of information in that process is

4

quite straightforward--it identifies optimal solutions. When a more

rational decision process is desired, information specialists can

contribute hot only information; they. can 'also contribute to the

process in whidh that information is uscd, thereby promoting rational

decisionmaking.

Stanford University used a rational process to allocate its

operating budget during the 1970s. InforMation specialists contributed

to the process in fiveways: they provided a chronological skeleton;

they brought together people with diverse views; they used information

to identify what was not known; they identified goals and motivational

concepts in their work; and their work was a visible symbol of the

university's commitment to rational budgeting.
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The only analyst who has never seen decisionmakers choose an alternative

unsupported by the numbers is the novice. As one Vice President in a.public

university remarked, "I know how to find a rational solution; what I need

help with is gaining political acceptance for a rational solution." The role

of information in generating a rational solution is critical. No one under-

stands this better than the information, professional. What is less often

considered is information's contribution to the rational decision process.

Such a process insures'that those who make policy decisions are relatively

free of nonretional constraints.

The process used by Stanford University to allocate the operating budget

during the 1970s was unusual in that the rationality of organizational

procedures has been documented (Chaffee 1981). That process depended heavily

on information. However, before examining the role of information in

decisionmaking at Stanford, it may offer a valuable perspective to examine

the role of information in other kinds of decisionmaking processes.

Theory provides four majormodels of decisionmaking at the organizational

level of analysis--the rational, bureaucratic, polltical, and collegial models

(literature on these models is listed in the appendix). Although a full

elaboration of the models and the ways'in which participants use information

in each model is beyond the scope of this paper, a summary of the role of

information in each model is offered in table 1. As the last two rows of the

table indicate, rational decisionmakers use information to identify the al-

ternatives with maximum cost-benefit ratios. This is a critical function in

Making rational choices. In the collegial model, analytic itformation is

important, butone can readily imagine a situation in which it is outweighed

1
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INFORMATION
CONSIDERATIONS

DECISIONMAKING MODELS

FORMAL RATIONAL COLLEGIAL BUREAUCRATIC [POLITICAL

What is information? Verifiable.facts,
probabilistic
analyses, expert
judgment

Verifiable facts,
probabilistic
analyses, expert
judgment, rhetoric

Verifiable facts,
digested and
presented
according to
routines

Verifiable facts,
probabilistic
analyses, persuasive
rhetoric

What is it based on? Problem definition .Problem definition Procedure,
precedent

Partisan debate

Who prepares ic? Professional
analysts,
substantive expert's

Everyone Administrators,
especially at
lower levels

Anyone with a
position to advocate
or refute

Who uses information? Line authorities Everyone,
collegium

Specific Partisans

When is it used? ,_ Early in tbe stages

of problem-solving;
continuously only
by choice jy

Early in the stages
of problem-solving;
continuously only

choice _procedures

To check relative
validity of choice
alternatives as
means to agreed-on
ob ecttves

Regularly, as
determined.by-
standard operating

To address issues
as historically and
continually
established by the
or:anization

Early'in the process
of issue attention;
continuously only
by choice

-

To reveal outual
benefits of
alternatives and
relative power

Why is it used? To discaver the
relative costa and
benefits of choice

alternatives

What is the goal of
information use?

To identify the To iterate toward

alternatives with consensus

maximum cost-
benefit ratio

To identify the
current state of
traditional
decision premises

To persuade
contenders toward a
self-interested
favorable .outcome

How important is

infOrmation?

Critical--no
decision possible
without it

Very important, but
so is a colleague's
opinion

May be important
(a) for diredt use
in making a
decisionosand/or fhelps

(b) for organi-
zational
continuity,
stability

Very important (but
indirect) effect on
decision in that it

determine and
justify actors'
positions

34
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ROLE OF INFORMATION IN DECISIONMAKING
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by a contrary opinion, based on values, from a respected colleague. Analyses

and discussions may proceed through many iterations until participants reach

consensus. Information is a stable function of history in the bureaucratic

model, tending to deal with decision issues that arise regularly.. 'In the

purest case of bureaucracy, periodic information reports use historically

determined algorithms, simply inserting new data for the current time. This

may produce stability and continuity in same cases, stagnation in others.

(For an interesting stu-dy of the-latter case, see the discussion of Ford

)fotor Company's analyses in the'early 1970s, Zammuto, forthcoming.) In

political decisionmaking, information is used by partisans to make a case for

their position and to persuade others toward that position. Since positions

are determined by self-in'terest, information is not unbiased, nor is it used

to identify the best solution. Rather, information provides a cloak of

respectability for the position. People have a prevailing preference for

rational decisions, and information symbolizes rationality (discussed in

Feldman and March 1981, Pfeffer 1981).

For whatever reasons, people do prefer rational decisions;.. one need look

no further than the curriculum of any business school for proof. Can infor-

nation specialists contribute not just information but also same of the

procedural aspects of a rational process? The Stanfórd.experience suggests
*

some ways in which they can. Stanford enjoyed a siiable advantage in this

regard, as a private institution that was not directly accountable to tax-

payers and government representatives. Nonetheless, the special contributions

of the information structure to rationality are generalizable\and may be

useful in public universities as well.

In same ways, the contribution of Stanford's infortation speciali.sts to

3
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rationality was obvious. Analysts helped administrators gain greater contrai'--

over uncertainty than they would have had otherwise. Analysts also combined

complex data so that costs and benefits of alternative courses of action

became comprehensible: Information is less well-known for five other ways in

Which it promoted rationality at Stanford:

1. Information was structured to provide a chronological skeleton, for\

the process of deciding the operating budget.

2. Information processing was usect,to bring diverse people toget er so

that the budget subsequently reflected a university-wide,perspective.

3. Information was used to identify what was not known.

4. Information yielded goals and motivational contepts,

5. The strong information component of the budget-setting process

served as a symbol of the university's commitment to rational decisionmaking

Chronology. Rationality begins with establishing valuesat'Accordingly,

Stanford's annual budgeting began with two majOr information processes that

helped establish values. One was the Tong Pange Financial-Forecast (TAFF),

based on the eurrent budget and extrapolating by a computer model to a five-

. year projection. By making several runs using different assumptions, t e

participants learned how different rates ofinflation,-of revenue-pfoduc ion

by type, and Of expenditure by function wauld change both short...term and

long-term'financial conditions. The LRFF thus enabled decisiontakers to

determine such financial values as how much relative emphasis to place on

\
types of expenditure or revenue; and Stanford's relative need for financial \

restraint.

The second value-setting information attivity was the protocol process.

It began with a letter from Provost ta Deans identifying the najor trends and

4
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goals-for-the year, then meetings of Provost with Dean to discuss priorities,

and finally letters from Deans to Provost listing budget requests and analytic

documentation for each. Information specialists, Staff to both Provost and

Deans, provided raw materials for this process--a process that also identified

the alternative,choices for expenditure. Alternatives for revenue and for

overall constraints on the budget arose largely through concurrent development

. of Parameters Papers, one-year analogs to the LRFF that were reiterated with

successive refinements as more infOrmation became available.

! Each of these infOrmation tools, and others to be described below, was

used annually from 1972 through 1980, leading not only to the final budget but

also to a booklet called xBi.g__.ietG_tiidelineserStit that summarized their

- results. The booklet was both widely distributed,se available to anyone W110

asked for it. It was, in essence, the final information tool in the process,

serVing as an orientation ,point for much of the preceding activity.

Diverse perspectives: In complex situations, the rational 'process

depends upon contributions-from diverse sources in order to identify all

alternatives, all costs, and all benefits. At Stanford, this suggested a peed

for communication between the academic and business staffs; between faculty

and administration, and between information specialists and decisionmakers.

Development and successive refinements of the LRFF and Parameters Papers

formed the.core of the agenda for weekly meetings of the Budget Staff from

August through'Earch. Participants were information specialists from both the

academic and business components of the university, Early in the 1970s, they

developed TRADES (later to evolve into EDUCOM'S Financial Planning Model), an

interactive computer model of revenues and expenditures, TRADES wab developed

as a tool for decisionmakers. Most of the senior line officers tried it. Por

\.,
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some of theM,' it was their first computer experience. The st fi learnd of.
t

the interests and limitations of the line officers; the line o ficers le'arned

\

the power of information, from a new perspective. In addition o this 4ired
\

erience with TRADES, which lasted only a*short time, the metb rs of Budliet

.

Staff met biweeklwith the'line officers in Budget Group to exch nge infork

I\

i\

mat on and concerns Line officers reacted to versions of the LRF and

Paranrers Papers, sIgested new assumptions based on their values r infór-\

,

d t

mation and oriented udget Staff uembers to other factors that woul affect
,

the budget for the commg year.
\

\

.

,

A Common #eans of bFinging administration-and faculty together ov r budgt,
1

I
\

issues is foria key administrator to make a preselltation at the Faculty Senate

This wa d4ne at Sta ford. In addition, howeverBudget Groupannually

\...:,
.

\

\ \*invited 1 ad pg nembe s of the faculty, primarily from economics, to lunc .

, k

\ \

The major ose was to glean the economists' opinions about likely econ
\ \

.trands that oU1d affect the budget. But a by-product of the session may eve '\ '

r

been a cert4i amount of faculty satisfaction at having been consulted in

.

ormulating university's budgetary assumptions'.
?

\

Info a s Rational decisionmaking is nothing if not camprehen- \

e. Unless all a16rnatives are known, all costs and benefits analyzed, the

solLtion cannot b assured of optimalityat least in theory. Therefore, any

1
t

ean for identifyi g snd analyzing new alternatives, costs, and benefits

rationalit It Stanford, the information system had a tendenCy to

r ea141ot only what aelknown, but also. what needed to be discavered.

Poi example,
the\finincial models made compelling the need to exert con-

trol over therbudget atti te najor driving force behind expenditures-efaculty

posit ons and salaries. Soon after the utoela were first used, the Provost

1
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initiated a control system that ensured his-awareness of vacant positions
'

and
.

his opportunity to influence the filling of these vacant poSitions.
\

The staff also-developed a paper-and-pencil mdirix listing every request

for the upcoming budget with columns for each type of funds that might be-used

to finance them--including "unfunded." Reviewing this list every year made

budget decisions simultaneous; rather than sequential. This review ensuted

that attention was paid to explicit tradeoffs imong altertiativs. ThiS review

also helped tO identify where more information was.needed before' deciding. ,

Each year, issues.arose that were poorly understood. They often came up

when the sta& was tefining assumptions for financial modeling. These issues,

were flagged for analysis in special studieS undertaken during the sloWer

summer months. One such issue recently was the effects of financial decisions

in one unit on the financial requirements of another. The interdependencies

were often so complex that a new infoimation process, called economio'impact

analysis, was required of any unit pioposing these kinds of decisions.

Goals and motivation. Ittional decisicns are useful only ifrthey are

implemented. Stanford's infermation.specialists were creative in givj

rebels to various concepts and problems in budgeting--labels that were picked

up by decisionmakers and used' both to define goals and motivate others to help

a'chieve them.- Two oftthelmost powerful terms tn university-wide use were Bap

and equilibrium. Gap has uncoMfortable connotations. When used to describe

the growing distance between incame and expense, a phenomenon that early runs

of the LRFF pointed ot;t, Zhe term became symbolic.of the need for unified

action to close the gap. Subsequent analyses slimed that the basic problem '

was not just differences in total income and expense; theproblem was differ-
a

ences in the rates of increase of the tw MoOlers suggested that these

7
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rates of increase should be brought into equilibrium--a term that motivated an

entirely nmw round,of belt-tightening.

Less widely used In the university, but important to meMbers of Budget

Staff and Budget Group, were the terms f and a., The term f was shorthand for

funded improvement, a small margin of discretionary funds,available for

4 special projects and new-ventures that was deemed necessary for institutional

vitality. The term and the funds it represented were important symbols that

the university did not intend to allow stagnation, despite the need for .

austerity. Over time,.the list of funded improvements became increasingly

difficult to manage. Budget St cf members determined the primary cause of

this,difficulty. They designated it' a--new eneaditure requests carrying such

compelling mandates fhat they could hardly be called distretionary. This

analysismo*tivated further efforts to understand and deal With the problem.

Symbol of rationality. Feldmhn and Nhrch (1981) )state an eloquent case

for the intrinsic-value of information in a rationalistic culture because

information the symbolizes a commitment to rational choice, and it signals

personal and organizational conpetence. These investigators also assert that

organizatians systenatically request and analyze far nore information than

they use--rega:dless of the decision nodel--in order to legitimstetheir

decisions. it is notremarkable that information use Served this fun/ction

for the Stanford budget process. 0

Stanford participants may have been iore'avert than is often the case,in

using information as a symbol of rationality. They could, however, afford to

be more overt. As empirical research later verified, and as faculty and staff

nmnbers apparently noticed, valueS were just words until a budgetCongruent

with vslues--allocated resourcis in support of those values. Values became



10

reelity when budget decisions dtiring the 1970s actualized the four basic value

premises that were held by the Provost throughoutthe decade:. excellence,

student interest, funding potential, and academic importanCe. As a result,

when the Provost took'a set of tables to the faculty senate, or the budget

office issued the.Operating Budiget Guidelines, those in the audience were

incline& to have faith in the information as a true representation of the
C

rational process it symbolized and supported. Evidence of that faith arose in

A seminar when the Stanford budget process was characterized as political, not

rational. A senior fabulty member in political science was so agitated by this

suggestion that, unlike others in the seminar, he rose to deliver his rebut'611.

According to that stereotypical archenemy cf administration, it was rational.

If information specialists wish to foster a rational process, the Stanford

experience provides them with some suggestions. Information specialists can

seek to provide a chronological skeleton to the problem-solving process. This

helps to define values before analyzing alternatives. Further, it ensures that

the preparation of information anticipates,,rather than follows, the informa-

tion needs of decisionmakers. Information specialists can also use the

occasion of preparing analytic reports to bring diverse people into communica-

tion with one another. \ Information is more useful for a ratianal process if it

exhibits two additional features.* The processing of information should call

attention to that which is not known. The development of iniormation should

yield conceptual tools that decisionmakers and others who must cooperate can

use to motivate actions congruent with the decision. Finally, it umy be that

explicit attention to the symbolic value of information can create a self-

) --
fulfilling prophecy-=the organization that seems to base its decisions on

.rational information eventually will base its decisions on that information.

9
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Decision Support Systems: Finding the Best
Mix Of Information, Technology, and People

James I. Penrod
and

John'F. McManus

Systems and Planning
Pepperdine University

Malibu, California 90265

A decisiaa support system has four basic components; data

files, models, problem solvers, and interface facilities. The

supposition of this paper is that the problem solvers' (managers')

capabilities can be amplified and supplemented, but never replaced.

Thus the data files, models, and interface facilities must be geared -4

to the, manager if the decision support system is to function

properly.

Since problem solvers function at different levels of the

hierarchy, the system must respond to a wide variety of needs. Many

of the needs, perhaps most, are undefinable before the particular

problem about which a decision must be made arises.

This paper sets forth how Pepperdine University is attempting

to meet its needs for a decision support system by providing: end

user access to data through terminals; the availability of retrieval

modulethand languages which allow the manager to structure his/her ,

own ad hoc reports and/or summary files; access to models locally

and through a national network: and, training, encouragement, and

consultation through Information System, Coordinators for the

decision makers.

4 4



44

INTRODUCTION

For all practical purposes, widespread administrative computing

in Nigher education began with the decade of the 1960's. More often than aot,

the data processing (DP) function was administratively under the Controller or

Vice President of Finance and the wordTof the hour was "control."

The decade of the 1970's brought bigger; fAster machines and an

organizational maturing process. The

[

DP functions evolved into Management

Information Systems (MIS) and DP managers became Directors of Computer

Services. The MIS .organization teported to the Vice -President of

Administration, the Executive Vice PreSident, or even the President.

,As we now progress into the 1980'8, new vice presidential areas,

such as "Systems and Planning" or "Information Resources and Systems," are

beginning to appear with some frequency. Computer Services is only one of

several information systems areas reporting to such individuals. A MIS is no

longer the ultimate in providing administrators with "exactly enough of the

most relevant information at precisely the right moment to produce an

infallible management decision--at the least possible cost."1 Decision Support

Systems (DSS) are.now in vogue.

A DSS has four basic components: Data Files, Models, Problem Solvers,

and Inteiface Facilities (See Figure 1).2 The following features are

characteristic of a DSS: (1) It supports problem solvers at many levels of the

anization in dealing with the non-repetitive, ill-structured challenges of

administration; (2) It is developed by an endless, adaptive learning process

involving the problem iolvers themselves; (3) It is used more or less directly

and interactively by the problem solvers (perhaps through close subordinates);

(4) It meshes with the thought processes of the problem solvers in ouch a way

1
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as to extend and enhance the administrator's own understanding and judgment,

rather than providing "the" answers to specified questions; (5) It does not

purport to place great volumes of data at a problem solver's finger tips (Dss

complement MIS rather than supplanting them); and (6) No DSS will be the

perfect answer to a problem solver's fondest dreams of computer support:

Despite the promise of DSS, some have,already said that it is a failure

about to happen. They say that history is being repeated; that DSS will go the

way of the MIS--for all practical purposes, an expensive failure.'

The authors of this paper disagree with this general contention while

acknowledging the difficulty in fitting appropriate data files, models and

interface facilities with the problem solver.

UNDERLYING ISSUES

There are, we believe, in additiaa to the inherent value of DSS, several

. underlying issues that taken together provide an adequate impetus to overcome

the problems of developing a DSS mechanism.

The first such issue has to do with the problems associated with MIS.

A definition of what a MIS is supposed to be, what it is, or a consensus

opinion of if it is Worthwhile would be difficult to obtain from any given set

of users. The all too real expectations that an NIS provides "exactly enough

Q

of the most relevant information at precisely the right moment" illustrate well

the oversell associated with MIS. Finally, the contrast between what

management theory says managers do, i.e., planning, organizing, staffing,

directing, and controlling (the functions MIS were designed to support), and

what research studies show managers really_ do, i.e., provide formal authority

and status or fill interpersonal, informational, and decisional roles, is

striicing. It points to at least an hypothesis that the basic design of MIS may

have been faulty.5
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The second issue involves the concept of Information Resource Management

(IRM). IRM means that the organization treats information as a resourcea'

resource-not identical to people, machines, markets, and moneybut similar

enough that management principles can be applied without difficulty.3 We live

in the Information Age: more and more of the workforce consists of people who

work with information; we are besieged by new information sources; better

information provides us with the competitive edge; and the dominant industry of

the future is destined to be the information industry.7 IRM is a response to

the increased complexity of operating in the environment of an Information

Society. This environmental stimulus demands a faster, more accurate, more

targeted response than ever before. This is what IRM is all4about: getting the

right kind of information to the right people in the right form at the right

time at a reasonable cost.8

A third issue is the continuing evolution of Computer Services

organizations toward computer utilities. This process will be increasingly

driven b ./several factors: Lower and lower hardware costs versus higher and

highr costs for technical 'personnel; greater client demand for more

diversified services versus an inadequate delivery capability; networks which

connect micros and minis to local and national hosts , providing interfaces

between data bases and models never before available; and more user friendly,

powerful software.

Technological/computer literacy is the fourth underlying issue. The

average computer user Is becoming more and more sophisticated end the number of

computer users is rapidly expanding. The advent of the personal computer is

speeding both of these trends and will do so even more in the very near future.

AA the number and sophistication of the user community grow, so does the demand

for more user specific knowledge. This demand is being met through seminars,

4 7
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institutes, continuing education, and special academic course offerings.

The last issue to be discussed involves the fact that different

information is required for decisiens at different levels of the organization

and much of it, particularly at the top, is undefinable "up front." (It should

be noted that this list of issues is illustrative and not meant to be

exhaustive.) Recent management theory tells us that in most organizations there

are usually three to aix critical success factors (CSF) that ensure success in

the organization if they are satisfactorily addressed. This concept may be

applied strategically to the operationail a ,whole (the CEO) or to individual

managers within the institution. In both cases, to appriaeiyaddress CSF,

current information needsboth hard and softmust be met.9

47,

The general rationale just given leads us to believe that as energy

driven machines augmented muscle power in the industrial revolution, so will

informationdriven DSS increasingly, augment brain power in the ongoing

information revolution!9

Tbe Pepperdine University Approach To DSS

This section describes the approach taken by Pepperdine University to

meet the challenge of developing and installing (or should that read

"installing and developing?") DSS for its administrative client community.

Computer Services is organized in a manner that permits continual user

input to the system development process. This is true especially with regard

to our committee structure. (See Figure 2) The Systems and Planning Committee

is made up of the operational Vice Presidents, the University COatroller, and

the Executive Assistant to the President. This committee is responsibleor

reviewing and recommending approval of Computer Services' budget, for

prioritizing all major system development, and for authorization of

expenditures for funds for all system development, including all computer

'1
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related hardware, software, and supplies. The Director of Computer Services

makes a monthly status report to this group concerning Computer Services'

performance against standards. Since all computer related expenditures are

centralized and must be approved by this committee, the Director and his Staff

often assist client community members in the preparation and presentation of

requests for hardware or software. The Director presents a'zero-based budget

(DB) set of alternatives to the committee. Budgeting is directly related to

service, and the University, through ite vice presidents, recommends to the

Budget Committee approval for a level of service that has attached to it a

dollar cost.

The:Data Administration Group (DAG) meets weekly to discuss progress on

system development and system enhancements and to discuss implications of any

changes in Untversity policy or procedures as they impact systems. Regularly

attending this meeting are middle level managers in all client offices served

by Computer Services. DAG is responsible for prioritizing all client,requests

for erOancements or corrections to the systems, as well as ,requests for minor

system or subtystem development.

The Interoffice Commnnications Committee (IC):brings together on a

weekly basis various members of the client community who are involved with

systems in, their office. IC deals with procedural matters related to systems

and forwards to DAG recommendations related to system operation or

modification. Input and support from this group are key to acceptance and

successful operation of systems. This is true since these persons have

day-to-day interface with all systems and are primarily responsible for

maintenance and, thus, the integrity of the basic data files.

The preceding discussion of committee structure does not define a DSS.

Rather, it describes a 'framework wherein that concept can be developed, a

49
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framework we believe to be essential.

The DSS development is described in the Computer Services Strategic

Five Year Plan. This document was written after eXtensive interviews with the

client community. The Systems and Planning Committee and DAG approved the

official plan before it was released. We intend to use this document aa a

constant "working draft," for the purpose of showing long term University

direction while being subjected to revision on a yearly basis, thus allowing

' for adherence to current institutional needs.

The Plan is discussed in two phases; the first describes what will be

completed in the next 18 months to two years. The second phase, less detailed

but more ponderable and perhaps exciting, lists tasks that are scheduled for

implemeatation in 1984 and after.

DSS Building Blocks

As indicated earlier, a DSS consists of data files, models, problem

solvers, and interface facilities. These components must be integrated within

a unified framework and organized to support the various decision-making

processes within a prescribed domain.over an extended timeframe. The following

definitions are needed for discussion: (1) A data file is a list of related

facts or data in computer-readable format (this should be distinguished from

the basic data files of a NIS); (2) A model is a careful description of a real 4

system (it may be mathematical or, for easy managerial understanding, it may be

set forth in narrative, diagrams, lists, etc.); (3) A solver, or language

syJtem, is a computer program forrn executing a model (as opposed to the

problem solver or manager); and (4) an interface facility or problem processing

system (PPS) is a means of communicating with the data files, the model and the

solver.11

Pepperdine University's basic institutional data are maintained in
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generally integrated files. At this time the remaining tape driven batch

systems are being converted to disc, and routines are being developed that will

allow ready accessability to all.of the basic data of the central files. DSS

data files may then be derived from the institution's MIS through several

avenuea, or they may be separately created and maintained.

Each of the major files, e.g., Student Records, Financial Acountin,

an'4 Development have their own ad hoc retrieval modules capable of producing

repo s or summary data files for use in DSS. The commercially available Mark

IV and Mak IV Auditor are also accessible to extract and manipulate basic data

idDM atjri. itióiI1j a-idiVeraitY-diveloped online retrxevat

system, cald FOWERS, permits users to select data and create outpnt files

based on certal selection criteria that include Boolean funCtions. POWERS may

also be used in onjunction with the mainframe's word processing system to

produce individual dpecific written output. By early 1982, POWERS will be

available for use with\all online systems. A POWERS users group has recently

been formed to help in training new userd and in the development of new ways to

use the system more effectiVely.

The Institution's MIS creates and maintains a DSS data file for

Institutional Research (IR) on registration data and for Payroll/Personnel on

their own data file. The IR depaitteht 1imã11itAiñá DISIS data filed fer th

Institution's budget and for financial\ratio analysis.

These applications are admittedly crude but, perhaps surprisingly, are

reasonably effective. By the end of this academic year most administrative

users of the central data files will have these capabilities and with them, the

first step toward a DSS.

Model usage.within the Institution is available through various means.

At this point IR is the most versatile client utilizing EFPM, VisiCalc, SPSS, r,
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'and Mark0. The Five Year Plan calls for most users to have access to some

\

modeling capability by the end of phase one.

Computer Services is sponsoring an on-campus EFPM workshop conducted by

EDDCOM in mid January, 1982 aimed at approximately twenty interrted

individuals from various administrative areas. The purpose is to prepare the

user community for increased modeling activities as a vital element in the

. -

development of DSS. An administrative micro computer users group is also
0

formed, for the same purpose, to better acquaint those who, have access to
.

VisiCalc, VisiPlot, VisiTrend, and DB Master to the rather siguifican

\ capabilities'of this micro software.
k

l

\I

Certain EPPM models will be developed by IR and "given" to the end user,

,t least initially. In this process IR will also develop a crude solver for

1

the user. At least one piece of micro software is cufrently being evaluated as

%

a solver for VisiCalc. Again, these illustrations are extremely crude but show
\

wais to move toward a DSS enVironment in the near future.

\

The interface facility of DSS is the component in phase one most
1 ;

51

e %

difficult to implement. To do so requires a network linking the mainframe,

administrative micros, terminals, and EDUNBT. It also in4olves the deyelopment

of software to allow interfaces between basic data, retrieval modules, Mark IV,

SPSS, micro files and EFPM.

Network

While network details have not yet been defined, certain parameters do

exist. Most likely the network will use broad band, rather than base band,

PBR, fiber optic, or other techhology. The reason for this selection is

The University has a broad band TV cable connecting most buildings-

Also, ,broad band technology appears to be cos ffective and

It is anticipated that initial aspects-of the network, i.e., at

pragmatic.

on campus.

flexible.

85 2
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leadt one eort link, will be completed by July, 1982. The fully developed

A
network should be implemented dumng 1983. Increased capabilities in each of

.

the other DSS components will.also continue to be developed.

1984 And DSSt

By 1984 it is anticipated that the Uniyersity will have a significant

network, allowing all major administraive users access to the MIS data files,

retrieval Tackages, their own DSS dattfiles, models and some
4
sort of minimal

\

.

solver (still requiring significant use involvement for effective usage).

\
Phase two of the five year plan calle for installation in 1984 of a

\
\ _ .

Univac 1160 mainframe. This device wil have significantly more memory and
1 ,

mass stoehge and most importantly, will allow installation of an all purpose

\
software package aimed at the completion of a true DSS. Such a system may well

incorporate a solver or language system with a PPg (interface facility) and a

knowledge system (DSS data files).12

If our plan is implemented on schedule, the mid 1980's will see

functional components of a DSS at Pepperdine Universitys The DSS components

will be available to 'the senior administration, (the President and Vice

Presidents), the academic administration ,(the Deans) and to the mid managers-

Financial Aid, Registrar, etc.) The success of this endeiVor will not,

however, depena upon the integrated circuits of an 1160 or the silicon chips of

an Apple II plus, for they cannot replace 'the instimts, reasoning -and '

decisionmaking Les of the mentioned administrators. It will depend

g atly upon the training and beliefs of these problem solvers.

In an attempt to ensure that the problem solvers will be aware,

supportive, and capable of effectively using the DSS, the Information Systems

Coordinator positions in Computer. Services will become Decision Support

Coordinators (DSC). Historically,, these positions have served as the primary
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liaisons between Computer Services and the client community.14 They have been

deeply involved in the design, training, and daily IiileratiOn of current systems

and Will likewise be involved in the DSS. They are known and' trusted by the

client community. The DSC role will be that' of a consultant working with a

client to bring abOut more effective decision-making by the client.

Summary/Conclusion

DSS wifl be to the 1980s what MIS was to t4e 1970's. For most of us,

significant technological advances must and will be made with hardware and

software to supply the necessary components of a DSS. The real key to

successful DSS lies not in this 1984 tech6logy, but in Ehe problem solvers

themselves. Jie therefore believe that building' a DSS in in environment with

significant user oversight, user participation in planningi.mutual training Ind

a concerted effort not to oversell the expected %results will lea& to the

optimum system. We are optimistic but we recognize the reality in the worth' of

Machiavelli taken froM The Prince:

It must be remembered th at there is nothing more difficult to plan,
more doubtful of success, nor more dangerous to manage than, the'creation of

a new system. For the initiator haethe enmity of all who would profit by.
the preservation of the old institution and merely lnkewarm defendes in
those who would gain by the new ones.

As true and as sobering as this may be6we choose'to close this paper with

another quotation'by the futurist Alvin Toffler, taken from

his book, The Third Wave:

...We are destined to transform our own minds--the way we think
about our problems, the way we synthksize informatiOn, the way we anticipate
the consequences of our Own actions. ...there is nothing magical about
(Computers)...yet...they remain among thd most amazing and unsettling of

human achievements, for they enhance our mind-power as (the Industrial
Revolution) enhanced our musclelpower"... We begin to Use computers
with a grace and naturalness that is hard for us to imagine today. And they
will help all of us...to think more deeply about ourselves and the world.

io
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Administrators Build Their Own Systems at Loyola

Kathlyn E. Doty
A thur J. Krumrey

Loyola University of Chicago
Chicago, Illinois"

ABSTRACT

ConventiOnal data processing organizations are structured to

develop high volume transaction oriented systems which provide

day-to-day support of business operations. The prevailing

application development tools and methods are not well suited for

the creation of decision support systems, nor are they cost

effective.

To meet-xa growing need for decision suppoit systems, Loyola

University of Chicago instituted a new program in 1980,

Administrative User Services, which provides administrators with

immediate, friendly access to computing at low cost. After some

preliminary training and file initialization, users are

responsible for their own data processing. User friendly software

packages and the availability of the Administrative User Services

Analyst make this approach successful even though most of our

clients have never used computers before.

Planning of the, hardWare, software and human facilities is

vital to succeis.
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Background

To understand where we are today in data processing and where

decisAon support systems fit into the spectrum of data processing

services, we must take a brief look at the evolution of application

development. When computer hardware first became commercially available

on a wide scale in the late 1950's it was very expensive. Business

computers could only be justified if the hardware would replace large

nmmbers of clerical employees. Typically, transaction oriented

application's for support of operating functions, such as payroll and

inventory control, were the -first to be installed. Data processing

techniques, such as the system development, life cycle, evolved which

were well suited to these large scale repetitive applications. These

techniqUes were effective in getting transaction oriented applications

initalled on-time, within budget and with reliable.results.

The Management Information System

Data processing then turned to new horizons, the development of

the Management Information System (Figure 1). The ultimate objective of

the MIS was to convert the mountains of raw data collected by the

operating support systems into useful information for management

decision making. Thia was to be accomplished by the integration of the

operation support and functional systems into on,e consolidated business

management system into which the .general mandier could dip for

information whenever a problem required analysis.

Although MIS was a popular data processing topic throughout the

1970's, the MIS has not become the common management tool envisioned in

59
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the literature. What happened to the MIS?

The problem was not technological. Performance improvements in

processors continue, storage technology has improved, and even software

hurdles, such as the development of data base management systems haver

been met. The desire for "MIS" -- the ability of management to extract

and analyze information from the corporate data base -- still exists as

shown in a 1980 study by Alloway <1> which indicates that inquiry, and

analysis (decision support) system installations must increase by 726%

to meet current user derland.

Operation Support vs.. Decision Support Systems

The problem is that we have been attempting to implement the new

inquiry and analysis applications for middle and upper manageMent using

the same togas we have developed for transaction oriented operetion

support systems. This was the path to information fulfillment

prescribed by the early MIS experts who recommended that the ,needs of

management be analyzeddocumented, and implemented in ihe same way that

payroll processing was defined for the computer. Yet the operation

support system and the decision support system are fundAmentallY

different.

The three major obstacles to developing decision support systems

with conventional development methodologies are the differences in

<1> Robert M. Alloway, User Managers' Systom /Vents, (Cambridge,

Massachusetts: Center for Information Systems Research, Working Paper
Number 56, May 1980).
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scale, timeliness, and structure.
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Differences in scale make it diffieult to cost-justify the

development of decision support systems. Management typically needs to

analyze a limited number of key data elements, many of which are derived

from the external environment, not the corporate data base. The

customary development approach involves the use of a team of analysts

and programmers to translate the user's desires into an implemented

system. For a complex operation support system where the cost of the

development and maintenance will be spread over millions of

transacticins, this approach is cost effect:Are. When files are small

and/or the programs will only be executed a few times, the cost of the

development intermediaries becomes prohibitive.

The second problem is Xhat timeliness is critical to management

decision making. The typical application development approach requires

multiple steps of, translation (eg. requirements statements, pTogram

specifications) before the user can review the results. This process

simply is not responsive enough to deliver decision support systems

within the short time-frame necessary for most management decisions. An

operation support System which is not installed on time represents a

depreciated opportunity; a decision support system which is not

installed on time is a lost opportunity.

Finally, the techniques for _developing traditional application

development systems are geared towards converting well-structured tasks

to automated methods. The tasks of upper and middle management are by

definition unstructured (or they would be clerical activities). As we

move away from the operation support system, where there typically is a
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set of well-defined procedures, it becomes increasingly difficult to

define the application. Yet institutions could clearly benefit if their

managers had access to more effective tools for data analyis and

retrieval; tools that could be provided by computers.

Administrative User Services

The solution, as we saw it, was*to find a way to reduce the cost

and time needed to implement decision support systems by providing

administrators with immediate, friendly access to computing at low cost,

thereby eliminating the development intermediaries (i.e. programmers and

analysts). This service would be complementary to the operating support

systems we continue to-develop at Loyola.

To meet this need we instituted a new program, Administrative User

Services in 1980. Planning for this new service focused on four areas:

staffing level, location of facilities, hardware, and software. One of

our planning goals was to minimize redundancy of data, software,

hardware and personnel by using the resources already in place for

student and faculty computing.

Staffing

Administrative offices at. Loyola University are more or less

evenly distributed among the three Chicago area campuses. We planned to

take advantage of this distribution by, at least initially, assigning

one AUS analyst to each campus.

The analyst's functions are determined by the type of application.

For the typical small data management problem, pey are:
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1) Evaluate new service requests. Determine whether desired_

results can be achieved by conventional system analysis

and programming of or by the use of AUS paciages.

2) Identify the correct package for the application.

3) Design the database, if a new one is required, and

establish input procedures.

4) Train the user in inquiry and re-port-iiro-cduires-.

We looked for staff who were comfortable using software packages

and who would not attempt to implement COBOL sOlutions to user requests.

Our first AUS analyst was a Psychology, graduate student who excelled

using the most popular user-oriented statistical packages (SPSS and SAS)

and text processing tools (SCRIPT).

Location and hardware

Each campus already had an Academic Computink_Center to support

.
,---

research and instruction coMputing needs. B .A.ocating the AUS service

k-------"-areas in the Computing Centers, we t o advantage of the hardware and

pool of terminals alread in place. However, to protect the

confidentiality of dministrative data we had to isolate the AUS service

center wit oom dividers.

We chose the downtown Water,Tower campus to introduce the service

because it had the best mix of good user contacts and potential

applications.

We expected a greal deal of variability in the amount of terminal

use by applicatiOn. Further, several terminal types were already in

q4
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use. IBM 3278's were in some administrative offices for trans ction

oriented applications under CICS. Academic clusters had, 278's qind'a

variety of ACSII devices. To avoid a need for purfiple screen editors,

terminals would,--be able to run 3270-type fullwe decided that all AUS

screen applications using SPF. heaper ASCII video terminals can be

used as 3270's through he use of an IBM Series/1 front end running a

3270 emukation,program or through one of serveral black box interfaces.

-
Thus thaterminal deployment plan:

1) Occasional users -- once a week or less: Use terminals in

academic center or cluster.

2) Moderate users -- several times a week. Use cluster

terminal or cheaper ASCII vild-56-13N in office with

dial access to the main system.

3) Heavy users -- several times a day forsperiods of several

hours. Use IBM 3278 with direct connection in office.

Because of the relatively high cost of printers, the cluster Wand

academic center printers(IBM 3203 at 600 lpm) provide all hard copy.

AUS users also take advantage of Tektronix and CalComp graphics deviCes

in the academic centers and an IBM 6670 laser printer at the Medical

Center campus.

Microcomputers offer a very attracfive alternative to mainframe

access for office automation and management of small data bases However,

because our first applications were expected to use existing mainframe-

based files, AUS support has been provided on our IBM 3033-S mainframe.

This approach also minimizes data redundancy.
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Our software strategy was to take advantage of existing resources

as much as possible. The operatsing environmeilt is MVS/TSO/JES2. The

editor is IBM's System Productivity Facility (SPF), already-in use by

academic users and detropment staff. A TS0 substitute, VAM (VTAM

application manager)-supports multiple SPF users in a single address

space, reducing system cost by more than 50%.

User-oriented programs already used for statistics and text

processing (SPSS, SAS, and Waterloo SCRIPT) are used by AUS, in some

cases with tailoring to make them easier for particular.applications.-

These existing resources offer presentation-quality, results for

management reports. The Waterloo SCRIPT program supports the IBM 6670

laser printer with proportional text and multiple fonts. SAS has a

graphics option that produces histograms,'point and line plots, three-

dimensional graphics, and more.

The existing collection of software lacked an important tool -- a

data management system with a built-in report Oriter. FOCUS, a product

of Information Builders, Inc., was chosen after an extensive search.

FOCUS uses a non-procedural language that is very easy for novices to

use, yet it allows both hierarchical and relational data sturctures for

complex data storage needs. The product also has a report writer that

can be used on existing files as well as its own databases.

. 6
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A Typical Application

The Vice-President and Dean of Faculites wanted to automate

storing twenty new items of information for each full tiMe faculty

member. These items include tenure status, special ranks such as

chairperson ok *'asSistant dean, and deparment code of any multiple

department appointments. Modifying our non-data base payroll master

file to include these new data elements wds' impractical, iilthough the

payroll file does. contain basic data that is needed for the desired

reports.

FOCUS had a important capability that made this application easy:

the new data can be placedconto a record in a FOCUS database, with a

pointer to the existing payroll master file to non-destructively

retrieve that information.

The analyst outlined his proposed solution to the service request

and the manager of the application development team responsible for

faculty records apProved it. This was to insure that no.existing4data

bases or reports already contained the desired information and to keep

him aware of even the small needs "of his clients. Then the,AUS manager

reviewed the proposed design, with emphasis on system perforMance issues

and terminal deployment needs.

With.' the necessary approvals, the analyst then "set up" the

defined the database to FOCUS and documented data entry procedures for

the user. Then the user attended FOCUS, inquiry and report writing

classes. A meeting with the user then defined ongoing responsibilities

and scheduled any production runs such as backups. The analyst or a

6 7
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student programming advisor is always available during normal working

hours for any required user support.

Review of the Past year

AUS is one year 6ld at Loyola, We have had notable successes with..

projects like storing graduate school ,program records, keeping an

inventory of faculty research interests and publications, and plofting
A

protiosed py irade changes;.

Our goal was to limit the setup time to three w6rking days,

getting the user involved as soon.as possible. Two highly visible

'
applications aSset inventory and investment perfomance tracking

have taken excessive setup times. The control and review procedures

outlined above are designed tO protect against that in the fliture. This

will help insure that conventional development is used when it is

appropriate, and the AUS analyst is free to work on decision support

systems.

SUmmary

,Decision support systems are fundamentally different from

conventional operation zupport systems and require new implementation

methods. The obstaCleS created by customary application development
71.

methodologies can be overcome by providing administrators with user-

friendly tools and the technical support to develop their systems

directly. Administrative User Services has proved to be' an effective

way to provide Loyola's management with inexpensive, timely decision

support systems.

OS
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In recent years, the B1Xna4 ucdehinç system (WPM) has received consider-

able acclaim as one of the most versatile planning tools available. While the

usefulness of EFFK in building fiscal forecasting models is well-documented,

there are other uses of MTh which have not yet been given equal publicity. If

the 'standard '. uses of WPM involVe the construction Of fiscal forecasting

. - .

models, then one, might characterize models that are not fiscal models or not

`
forecasting wiels, as being 'non-standard" uses of EFPM. This paper outlines

a presentation which deramstrates that models, such as a fa4ulty flow model and

a historical trend trodel, can not only be 'built using EFPM but that the system

facilitates their effective use by decision makers in higher education. .

\
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NCN-SrANDARD USES CE THE ELUCCM FINANCML -PLANNING mamr., SYSTEM

'Introduction

The growth in acceptance of EJOUCCM's Financial Planning Model (EFPM) in the

three years since its formal debut hasibeen nothing short of:phenomenal. Today /

/

there are over 120 active subscribers to this modeling service within the

higher education sector. If, in addition, we consider that at many instity-

tions there are multiple uaers, each with their own accounts, passwords, and
, .

models, this list can be extended even further. In spite of these signs of /

forward progress, I have ceve to feel that the potential of EFPM to.serve th

needs of administrators in higher education is even greater than the image !

, /

created by its successes and transmitted through the seminars conducted by /

ECUCOM. It is very likely that many people are initially turned away fram/EFPM

upon first exposure because of mislabeling.and the erroneous perceptions to

vihich this leads. While it may be true that a misnamed rose is still a r6se, a
c

misnamed model stands a good chance of being an unused model. It is fortfunate,
.

, 1

anda testiment to its cOnsiderable power, that EFPM has prospered in spite of

its often mistaken identity. In the first stage of developmehtt the nam,
/

'financial planning model' was appropriate; it was fully descriptive of/the

prototype model as originally decieloped by EDUCCM. This was indeed a iormal

fiscal model, developed as a slightly generalized replica of a financill model

used with considerable success' at Stanford. However; field trials of/this

model demonstrated that it possessed the same flaw that characterizesiso many

thfixed models, namely, e inability to easily adjUat to the data and i organia-

tional peculiarities-ofilifferent institutions. At this pcdnt, EDUCFM made a

conceptual quantum leap by abandoning its attempt to develop yet anctther fixed

model and focusing instead on building a system that would facilitate others in

developing models that shared many,of the characteristics of ttle Stanford*

model. Unfortunately, the name of the model was left behind in th4 leap.; The

boo titlewordswilichsk)ouldhavebeenchmgedare'financia
I

del'.

70
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Tte ECUCCM produce is not a model--at least not in the usual definitional

sense. In fact, its power is primarily due to the loosening of the restric-

tions that are associated,with a model. Administrators who have suffered

through a trying experience with some other highly touted formal planning model--

and there are quite a few of themr-quickly become preoccupied when someone

begins bo describe EFPM in terms of a 'model'. The second word,'financial', is

correct but limiting. It creates the impression that one can'only use the

EICUCOM product to model finanCial situations--an implication which is decidedly

false.

The purpose of this presentation is to demonstrate to a critically import-

ant audience.the flexibility of EFSA.. The next section is intended for those

people who have had no previous experience with EDUCOM; current users of EFEIA

and those whcl have attended one of the EDUCOM seminars, such as the one preced-

,ing this convention, may wish to skip ahead to the sections dealing wit non-

fiscal modeling--the primary focus of the presentation.

-The EFPM System

. EFPM is ansinteractive computer system which enables the user to quickly

and easily build'a certain type of model using'a high level language. Inoaddir

tion, the system provides a variety of special subroutines (called 'optibns')

.which allow the user to quickly build the model, change input valued, define

printouts, graph outputs, and 'solve problems by finding those input values

that lead to certain desired outputi in any\fute time peribd,' The entire

process of building,and using a model is conducted by means of a question/

answer dialog with a computer while seated at an interactive terminal with a

printer CT CRT scope. One unusual feature is ,that the modeler does.not use his

own institutions oomputer; the EFPM programs are contained in the computer at

COrnell University which is accessed by special communication lines (Telenet,

TYMNET) located in 250 cities, thab,are in turn reached by ordinary phone

lines. Thus the user has cheap, convenient access bo the model without any of

3
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the usual headaches associated with maintaining andrevising a program.

EDUCCM's WPM staff members answer technical questions and even visit

institutions as peid oonsultants.

=CCM conducts frequent one-day seminars, usually in conjunction with

national meetings of higher education organizations, for purposes of showing

how the EFPM system operates. I will present here only'enough material to

demonstrate how EFPM is comMonly used in order to provide the backdrop for the

next section--ncn-standird uses of EFPM.

k

The Standard Use of EFBM

EFBM was originally designed to facilitate the solution cf financial

problems; it is no surprise then that nearly all the models currently being

used via WPM are fiscal Models. This usage oould thus be termed the

'standard' employMent of EFPM. Both in building a mcl and-in the later

running,of it, one uses several EFPM subroutines w h are all connected

tOgether in what is called the EFPM 'tree'.

figure 1. The EFBM Tree

EITH TO? LEVEL

variables

subroutine

change
any
variable

forecast
subroutine

I

prin out
forecasts
L other

standard
reports

tradeoff
subroutine

graph the
iopsct of
changing any
variable/graph
'the feasible
solutions
involving
any tvo
variables

1 model
subroutine

'build or
modify any

!model by

creating or
clinging the
six files

For our purposes, it is sufficient to briefly indicate the primary function of

each subroutine:

'Mbdel Ttds is the routine used to constructor later modify a
model.

2
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Variables The routine that enables the user to change the value
of any variable and thereby simulate different situations.

Forecast This routine produces the output specified by the user.
Such output can take the form of either a tabular, year-by-year
forecast or a graph of selected variables plotted against time.

Ttadeoff -- This routine, the most unique feature of the system, was
tbe primary contribution made by the Stanford Model. Cnce the user
decides what future outcome is desired by specifying the values of
certain variables, (e.g. 'surplus = $1,000,000), this routine
enables the modeler bo find the particular combination(s) of con-
trollable input values that will result in the desired outcome.

The model building pbase consists of providing information needed for six

data files. All equations are .entered in a very simple notation and the model-

er is spared the necessity of spacing the data according to same format--only

the onder is prescribed. A oanpletemodel consists of the following files:

Initial -- A file containing every vari#le which is used in the
model, the long nane of the data element as.is is bo appear on any
printout, its initial value, and a reference number.

Budget A file containingeopations called °Wdget equations' that
link variables within a given thne period.

Growth -- A file containing 'growth eqmatione. These equations
Faide the-linkage between time period t and period t+1 by
srecifying the manner in which variables 'grow° (increase CT
decrease).

Report Ttds file is used,tolabel the reports and list the
variables that are to appear on.the forecast printouts.

Ctnstraints -- This file sets lower,and upper bounds on iariables.

It is used to ensure that 'solutions' are within reasonable limits.

Steps -7 Most variables in the:model take on values that are
calculated from either other variables CT from growth rates. In some
cases, however, the user may wish to have the model ignore the
calculated value for a particular year and use instead a' specified

value (e.g., the state appropriation for FY 1983-84). These
special, incremented values are entered by means of the 'steps° file.

To someone approaching the MTh systan for the first time, all the abOve

poobably seems oamplex and little different from other educational models.

Figure 2 is provided in an attempt to counter, these impressions. This figure

shows a oanpaete file set upconsisting of initial, budget, growth, report,

and constraint filesfor a financial model of a fictitious four-year college.

5
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figure 2. EETIM Data Files for a Sampleiviodel

File 1- Variable lams cad Pirst-yearlaiues

1 gr ..
2605

BUDGET SURPLUS
STUDENTS .

R 10'TAL REVERIE
L TOTAL EXPENDITUPE

, FAC nicum
pm.

I 82
2000 8

21
z 8 TUITICN

OTHER REV,

FAC AVG SAL

1 GST
11 8 OMER EXP

or :05
GROOM RATE OF ENROLL
Glow RATE OF TUITION!

li 2E2
5 PATIO

/ ES

4!:
GROWTH PATE OF OTHER EXP
STUMM FAC PATIO
REV FROM IVITICSI
EXPLND FOR FAC SAL

I GFSAL .06 GROWTWRATE OF FAC SAL
4,115 Man MATE Of OMER REV

..8 THEM .17 2 CtiFLATIC61APT RATE

rile 2 - liudjet Punctioes

4 12

II/ 11

Pile 3 - Growth Functions

Itile 4 - leport Cootents

Awn

lunetliril %us'
TR VEFArgari 2 I 3 IP 5 7 15

giRECT aUriti 1171 2 IP 3 5 6 4 7 15

Me 6 - Constraint bate

5 1-2 TOMS Ct4 AT Ts1 ND OFF Kr TE2

Clearly such almodel could be formulated and entered into the system, using the

'model' subroutine, within a few hours. To complete the illustration, figure 3

shows a sampie 5-year financial forecast from the saMe model.
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figure 3. EFPM Forecast for the Sample Model

FORECAST SUMMARY

1979 1980 1981 1982 1983
'

REV raom TUITION 3,200 3,942 4,857 5,984 7,372

OTHER REV 2,000 2,240 2,509 :2;S3O 3,147

TOTAL REVENUE 5,200 .6.182 7,366 8,794 10,519

EXPEND TOR TAG SAL 4,255 5,289 1,575 , 8,172 10,158

OMR ZXP 2,000 2,340 2,736 3,203 3,748

TOTAL EXPENDITURE 6,255 7,129 8,312 21,376 13,906

1,055 1,447 1.847 2,582 - 3.387suparr Simms

TACULTY' 170 - 187 206 227 249

TAC AVG SAL 25.00 29.25 31.92 36.07 40.76

STUDENTS 1,600 1,760 1,936 2,130 2.343

, TUITION 2.00 2.24 2.51 2.81 3.15

STUDENT FAG RhTIO 9.400s 9.400 9.402 9.400 9.400

Typically, a user would attempt to balance the budget by using the 'tradeoff'

subroutine to find a solution value for sane controllable variable,,itching

to the 'variable subroutine to change the, variable to the solution-value, and

then finally using the 'forecast' subroutine to once again obt.aa revised 5-

year forecast report. By repeating the iterative use of e.three subroutines,

the user could test variCus solutions -to a single si ation or find solutions

to several hypothetical situations.

A ticn-Standard Mode17- Faculty FlOw

Nad that we have seen howvfhe EDUCCM system operates and have been

provided a glimpse at theytype of financial model generally analyzed ng

EFP14, we .are ready,to turn to the major theme of this presentat 0 If the

example used in-the preceding secticn-a fiscal forecasti.t modelmay be

termed the 'standard' usage of EFPM, then one may r d as being 'non-

standard' those models that are neither a fi nor a forecast model. In

this section, we look at an example of 0.-1 that simulates the simultaneous

flow cf facultymembers through jher tenure system and age categories, clearly a

ncdel with no fiscal oomponen
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Figure 4 shdws the structure of the moda.

NEW FACULTY (t + 1) IR

FACULTY LEAVING (t)

NON-TENURED TEN SYS FACULTY .(472)

to Wpm nr nn
1/4

fn. Of MO

TENURED TENURED TENURED TENURED
ft

TENURED FRC (1850)

+.
nap ' nap roan IN re Nan'r man or negro

Nan roan

Tbe first rag cd stages represents the initial probationary period, of up to

six years, which each entering professor serves before being considered for

tenure. The second row of stages represents the tenured ranks and extends the

usefulness of the model by subdividing this pbase into age brackets through

which we can simulate the flow of an aging faculty. Note that the first stage

in theprobationary status represents an entire 3-year appointment but that the

second 3-year reappointment is broken down intolone year stages. This was done

to allow for promotion to tenure during the 4th, 5th, and 6th year of probation-

-an event that occurs only infrequently during the first three years. In this

version of our model, we assume newly tenured faculty are always df an age less

than 35; thii is an unnecessary restriction that is used only for

simplification. Finally, one should note that we are assuming a zero-growth

pcaicy, that is, the number of new faculty entering the system equals the total

number of faculty leaving.

7 a
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>/- Such a model as this can be used to explore_the effects that various

personnel policies could have on three important considerations,

--the flow of new faculty into the institution

--the ratio of tenured faculty to batal faculty

--the age configuration of the faculty.

For example, the user may wish to study the effects of three possible

policies:

Policy 1: All faculty must serve the full 6 years in probationary

status before being considered for promotion to tenure.

Policy 2a, bo, c: The same stipulations as Policy 1 with an addi-

tional oonstraint that the proportion reeappointed at the end of the

first 3 year probationary term is much reduced,(40%, 50%, and 60%).

'Policy 3a, b: Sane conditions as Policy 1 except reappointment to a

second 3-year probationary term is automaticand restrictions are

shifted to the end of the 6 year probationary period, where promotion

to tenure is constraihed to be 40% and 50%, respectively.

Figures 5 and 6 are graphs that result from using the model to forecast the

tenure ratio and flow of new faculty under the assumptions of 'the three

policies.

9
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figure 5.
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A question which immediately comes to mdnd is 'How much effort is involved in

setting up the model for each of these very difficult options ?' The answer is

'very little'. For example, in order to alter the model from its normal

,conditions, as determined fran historical data, bp conditions reflecting Policy

1 requires:

TRI: CHA: 33 0: 36 0: 39 0: 28 .28: 291 29: 30 .99: 42 .83

to obtain a 12 year forecast:

11111 FDR: !TRI: 12

and to cttain the graphs for tenure rate and new faculty flow:

GRAPH: TWO: 2: 5

In order to demonstrate the full power cf the EFPM systen, we now take a

somewhat differeht approach and in place of testing several policies, we

shall attempt to arrive at a desired future configuration.

Problem 1: Hork can the tenure rate be reduced to .70 in 1992 by

a. adjusting the rate at which probationary faculty are promoted to

tenure after 6 years service,

b. adjusting, simultaneously, the poamotion rate 00 and the rate

at which faculty receive reappointment to a second 3-year probation-

ary term.

To answer problem la, ue use the TRADECFF subroutine to obtain a graph

known as the 'impact graph'. Such a graph can be used to show the impact that

predetermined values cf one variable (here we use the rate of promotion to

tenure with values 0 to 50%) will have cn a second variable (tenure ratio).

Figure 7 shows the resulting impact graph, from which we can see that a

promotion rate of 34.5% will result in the desired tenure ratio cf

approxtnately .70 by 1992. The second graph in Fig. 7 is obtained from the

FCRWAST subroutine and shows that lowering the tenure promotion rate bo 34.5%

.does indeed result in the desired tenure ratio.
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figure 7. Tbe Utecl,the-Impact Subroutine to Obtain a Solution to

problen la
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Figure 8 exhibits tir graphical solution bp Prctaem lb as provided by yet

another option available in the TRADECFF subroutine. Each plotted 'F' indi-

cates a pcint which has x and y coordinate values that solve the problem. For

example,,the circled 'F'bas coordinates equivalent to setting the'tenure promo-

tion rate at 50% and the reappointment rate at 12.5%. This particular model

option furnishes the user, with a wide range ct solutions. Further use can be

made cf thelnodel to study the effect that each of these solutions will have on

other variables, sUch as the flow of new faculty, from which the modeler will

gain insight that will facilitate the selection of a scaUtion which maxi-

mizes several desirable oubcomes. Once again, it should be noted that these

results are quickly obtained while the user sits at a terminal: Such

irstereative use can telescope a three week paanning problem into a two hour

session with all ihe principal administrators gathered together.
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A Second Non-Standard Model

Cften a data manager iS asked to set up a small.scale management informa-

tion system for.the personal use of a policy-making administrator such aSa

Vice President for Academic Affairs. In a four-year college, such an admini-

strator may even pose such a task for himself, particularly if he has some

experience wIth computers. We assure further that the administrator khows the

type of data elements he will be most interested in--say historical fiscal

databut he/she is unable to specify the ratios and other derived data that

should be calculated, or even how they'should be displayed. How is this

project to be approached? Coce the basic data is stored and a few preliminary

reports are printed out, the programmer will probably be faced with a.never-

ending series of requests jo alter the formats, delete or add new data

elements, or provide totally new calculations. Such a situation arises not so

much frcm an administrator's inability to decide what he cents, as much as the

variety of problems, each calling for different information, that oames across
his desk. The many 'user-friendly software packages now on the Merket attest

to the need for such executive support systems.

As long as the required data base is relatively small, the EFFM syston

provides, a reasonable way around the programming difficulties, even though EFFM

was designed to factlitate changing values of variables and not for changing

the equations linking those variables, as required by this problem. However,

one must remember that the EFPM system has a subroutine ("MODEL') which was

designed to make the building of a model very easy. Since the construction of

a model consists of nothing more than Specifying the equations, it stands to

reason that the MODEL subroutine oould just as easily be used to modify, add,

or delete equations.
_

In illustration of this use, consider the following case. thei Academic

Dean of a small four-year college, consisting of ten instructional departments,

wishes to establish an historical data base for his own use. Not wanting to be

bothered with trying to anticipate what ratios and other derived data may be

needed, he decides to merely store the available data and rely upon the flexi-

bility of EFPM 't.o later define and calculate whatever additional data is

required. As a desk bop reference, he sets up a notebook showing the report

number assigned to each department's data base and the variable numbers

assigned to the data elements. For example, the pege entry for the math

department appears as figure 9.

2
14



figure 9. Reference Page.for Math: Depar6ent

PDepartment Math

Report Number 1' 6

VariableNo. Variable

51 rim Faculty

52 Total Course Credits

'53 Tbial SCH

54` Total Class Contact Hours

55 Organized class contact hours

56 Lower Division Majors

Upper Division Majors

58 Degrees Awarded

59 Salary Budgets.

60 Total,Budget

4
61-80 (Ava4atae for'later u6e)

4.

Assume now, that some months later the Dean 4s confronted Wth a budget

allocation pooblem related to the math department. He de,cides that headlike

to study the available data. After looking up the proper report number in his

notebook, he takes a seats. at hi3 office terminal establi&s,;Eontact with his

EFPM model and enters:

The termiral printer then produees.fi§ure 10.

rs.

PAWN %%TICS reprTWA WE

FTE !FACULTY .
TarkLCDURSECREOM
TML.931
-r., cum ccmAcr mAs
oftn. CUM conAcr HMS
HA.700S-L0
PIAJORSAM
DECRY= *WM '
SALPAYRUMETTom. in= =

1075 1976 it 19/7 1,79 1979
.......-......... ........-

92.7 94.2 Itc1.1 92.1 97.1
1,766 1099

1,343 1:9L1 44:P05 g43,039 41,719 43,5 4
1,444 1,473 1,47' 1,933 1,47a

177
1,139 .1.34§

03 . 67
06
67

1 1.261 1,4

179 Sa
69 . 79

1r 171.

40 v
2,212,467 2,331,979 2496,436. 2,971,022
2,166,557 2,303,666 2,423,469 2,640,096

. ,

N i
..' 4

91
3, ON !Mt
2.166,557

83

After looking at this data the Dean decides that he could best,use sane ot the

data displaysd in graphical forni. gc then kecpests graphs for variables

,maylae1,..111IMMI
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51,53, 56, 57 and 60 by entering:

GRAM: TWO: 51: 53

1 56: 57

11 010: 60

This produces the three graphs in figure 11
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The dean theh decides that he wand like to see acme ra4os that are not in

the data base but'which cid-be calculated from the stored variables. He

wAshes to produce the ratibe SCH/FTE faculty (variables 53 /.vakiable 51)

contact hrs/FTE faculty (54 / 51), weighted average section size (53 / 52), and
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total budget dollars/SCH (60 / 53). In order to do this,,he must use tbe MODEL

subroutine to define these new variables representing the ratios; this is done

'by' aiding the definition's to the list already in the INITIAL file as follows:

MCD: INIT: DEF

61 RNTIO 1 0 1 scH/PrE

62 RNTIO 2 0 I Contact HRS/FTE

,63 RNTIO 3 0 0 Wt. Avg. Sect. Size

64 RNTIO 4 0 0 Total $/sai

All that then remains to'be done is to add the defining equations fot these

new variables to the model's BUDGET file:

1111i MOD: BUD: DEF

61/53 51

62%54 51

63/53 52

64/60 53

At this point, the new, aerived variables.are available upon call.

If graEhs are wanted, they den now be called by

11111 FCR: BAS: 5

GRAPH: CNE: 61: 62: 63: 64

producing the graphs.in figure 12

figure 12. EFPM Graphs,
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If, at this point, the dean decides that he would like to add these four

new data elements to the data base prrintout, all he hag to do is to modify the

report format as follows:

1111 MCD: REP: 6: ADD: BOWD24 61 62 63 64

Of course, the programming instructions are all quite meaningless to anyone not

acquainted with WPM, but they do serve trdemonstrate that nothing viry

complex is needed to add or change any calculations and to obtain trend graphs-

-nothing, in fact, beyond what a busy administrator could learn in less than an

hour.

Conclusion

The two exaAples of non-standard uses of ECUOCM's Financial Planning Model

system were intended only to demonstrate that the system is far more flexible

in its adaptation to different situations than its name implies; it is hoped

that this claxification will reach a broader audience and encourage other insti-

tutions to investigate the benefits which may be gained from this valuabae

tool. A few references are provided to give the interested reader an insight

into some additional modeling efforts undertaken at other institutions.

uo 6
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TWO USES CF THE EDUCCM FINANCIAL PLANNING MCDEL SYSTEM

TO BUILD NCN-STANDARD MCDEIS
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MISSISSIPPI APPROACH TO A STATE-WIDE
MANAGEMENT INFORMATION SYSTEM: TNE BEGINNING

by

Malcolm B. Lightsey, Director
Management Information SystemProject

Rick Clary, Directoi, Technical Services
Management Information System Project

Board of Truitees of State
Institutions of Higher Learning

State of Mississippi
Jackson, Mississippi

The eight public universities in Mississippi and the Board of Trustees are

committed to the development of a state-wide management information system.

This paper will describe the background for the project and duscuss the

efforts and progress made during the first two years.
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MISSISSIPPI APPROACH TO A STATE-WIDE
MANAGEMENT INFORMATION SYSTEM: THE BEGINNING

*by

Malcolm IL' Lightsey, Director
Management Information System Project

Rick Clary, Manager, Technical Services
Management Information System'Project

Board of Trustees of State
Institutions of Higher Learning

State of Mississippi

The eight public universities in Mississippi and the Board, of Truatees

are committed to the developMent of a state-wide management information

system. Funds for planning and development have been allocated by the

State Legislature in response to the recommendation of consultants who

performed a comprehensive study of Management of .bigher education in

Mississippi.

Background

A 1944 amendment to the Mississippi Constitotion created the Board of

Trustees of State Institutions of' Higher Learning and charged it with the

governance of,all public Senior colleges and universities in the state.

These institutions and their primary campuses are: Alcorn State--

University, Lotman; Delta State University, Cleveland, Jackson State

University, Jackson; Mississippi State University, Mississippi State;

Mississippi University fOr Women,, Columbus; Mississippi Valley State

University, Itta Sena; Univeraity of Mississippi, University; University of

,Southern Mississippi, Hattiesburg. The Board also has been given control

over certain other agencies anti programs that conduct research activities.
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Board members are appointed by ihe governor, confirmed by the senate and

serve twelve-year -terms with four terms expiring each four years. This

structure encourages the independence of the Board in.its manageMent deci-

sions and shields the universities from undue pressures.

In ,addition to the management and control of the universities, the

Board and its staff work very closely with legislative leadership to assure

adequate public funding for the universities. All state support for these

institutions is appropriated to the Board and thence distributed to the

universities according to the funding formula. Only a few special agencies

.and programs are separately funded.

In dealing with the universities, the Board and its professional staff

practice the philosophy that the Board establishes the role and scope of

each institution, then delegates to the executive head of the institution
A

the authority and responsibility to administer the affairs of the institu-

tion. It is his responsibility tollevelop administrative leadership and to

\\ motivate a faculty which demonstrates imagination and initiative.

While it is desirable and necessary to achieve certain levels of uni--

formity and standardiiation, these efforts must also recogniie that some

diversiy, innovation, imagination and competition are essential to the

mission of \institutions of higher learning.

Funding

In its 1978,session, the Mississippi Legislature appropriated funds to

support a comprehensive study of the management of public higher education,

including the junior colleges. The consulting firm and its subcontractors

spent about a year in the study, issuing a series of interim reports. The

final report, entitled "Pathways to Accountability and Excellence," Was

2
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issued in early 1979. Among its many recommendations was a strong argument

for the Legislature to support the planning and development of a state-wide

_Managemeht_information system. Both the 1979 and 1980 sessions of the

Legislature appropriated funds. ($700,000 each year) for this purpose and

set January 1, 1983, as the date for the project to be-completed

A request of $1,500,000 for FY82 was reduced to $955,000 by the

Legislature and the Budget Commission. At this level, the completion date

Must be delayed until January 1, 1984.

212.11mq.

There is a clear mandate from the Mississippi Legislature to develop a

comprehensive and uniform management information system.for the Board of

Trustees which encompassesyirtually all of the administrative functions at

each of the public universities in the state. The Legislature recognizes

that this system is essential if the Board of Trustees is to fulfill its

responsibility to provide efficient and informed management of the

institutions. Through the appropriations process, the Legislature has

clearly stated its support for the idea that more and better information is

needed in order to make the difficult decisions we face in the coming

years.-

The Board of Trustees' perception of the objective of the project dif-

fers slightly from that of the Legislature.. There is agreement on the con-

cept that uniform or standard information is required, but theBoard is

more aware of the individuality of the institutione and the need to retain

flexibility in some situations. There is complete agreement that the

Board's professional staff needs better and more timely information in

order to meet the demands of the. Board and the Legislature.

91
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Still a third perspective of the objectives prevails at the uni-

versities and is clearly different in nature from the others. While in

agreement that more consistency and uniformity are.needed in some instances

by the Board office.staff, university personnel generally believe that the

central objective should be to assist the universities in their efforts to

develop management systems which can, respond to requests from the Board

1

office.

The MIS project staff is addressing each of these objectives, but

recognizes that considerable emphasis must be placed on the institutional

perspeCtive if the other_objectives are to be met.- This recognition will

be addressed in a later section.

Organizational Dynamics

Three particularly important factors have governed the organization of

the project from its inception. In order of importance, these are:

"top-down"'management support, extensive involvement of university person-

nel, and flexibility in structuring the project team:

"Topdovin" management support began with the decision -of the

Mississippi Legislature to fund the project. 'This action clearly docu-

mented the opinion of key legislators that uniform and comprehensive infor-

mation is necessary to meet the challenges of the future. The Board of

trustees also recognized the benefits of the proposed system and gave its

93

support to the project.

The key to the success of the project,is the support of the executive

officers of the Aight universities. They became involved because the Board

had endorsed theoproject. Each of them has become much more informed on

the complex issues surrounding Computing and information management on his

,4
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campus. This knowledge has evolved into support for the MIS project, and

perhaps more importantly, has created a more sympathetic environment for-

data processing on the campuses.

In the Mississippi environment, ihe ultimate success of any state-wide

MIS depends upon the continued support of management at all levels; the

projedt-wOuld have no dharie of success otherwise.

The second factor, involvement of university personnel, has been

emphasized every,step of the way. There are any number of reesons why this

involvement is essential, so only four of the more important ones are

,listed here.

1) A 'vast reservoir of talent and knowledge exists in the staffs

of the universities.

2) Thobe who 'are involved in any effort are more likely to be

supportive: Our experience indicates that deeper involvement

generates stronger support.

3) On every campus there are persons who are aware of many important

issues which cannot and should not be addressed by the Board of

Trustees etaff.

4) The state-wide MIS data'base will be only as good as the data sub-

mitted by.the universitles. The quality and timeliness of data

are limited by systems in place at a univetsity. Any eftort.to

_improve university reporting systems must necessarily involy, per-

sons from every part,of the university.

Institutional personnel have been involved in _foUt major roles:

planning, setting policy, communication,and work,sessions. The original

bl'S preplanning, committee included representatives from five universities.

,,Tet 4
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That committee has evolved into the MIS Steering Committee which includes

one vice president or equivalent from each university. This committee,

with input from the institutional'executive officers, is responsible for

overall planning and policy for the project.
s

Eadh campus had established an MIS task force and assigned one person

to be the institutional representative. This person, usually the Director

of Institutional Research, is the focal point for all ccrmunication between

the campus and the MIS staff. Correspondence is routed-through his officey

and he coordinates all meetings related to the project:

Work committees and Jubcommittees have been established when specific

tasks must be accomplished. These committees are Usually empaneled.-.to

- address a limited set of problems and disbanded immediately upon completion

of the work. The committees have assisted in dozens of taskssuch as deve-

loping software requirements, evaluating vendor proposals, designing or

revising final specifications, defining data 'elements and revieWing

detailed system designs.

The third maim' factor, flexible project team structure, is absolutely

essential in order to meet the dynamic changes in requirements which occur

almost weekly.
ta

The current full-time staff ie composed of persons from widelY varied

backgrounds. About half the professional staff have data processing

backgrounds. Others come from accounting, registrars' offices, personnel,

payroll and institutional research. Each one has added a epecial skill to

the team and provides experience which helps other staff members better

understand the university environment. The flexibility to attract persons

with these diverse backgrounds is-essential.

a 4IJ
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Consultants have been used' when special expertise was regdired.

University staff members with particular skills have also been available

for short-term assignment when needed.

Determination of Needs

The first phase of the project was begun by the Pre-Planning Committee

WI -focused on the effort to identify the information'management needs of

the Board of Trustees. With help_fram local IBM representatives, the com-

mittee applied the rather formal IBM business planning procedure to develop

,the definition of needs.

Over a period of about three months, during which a project director

wa6 employed, various work groups and committees identified the "data base"

needed by the Board of Trustees staff to meet its responsibilities. Almost

200 man-days were expended by personnel from the universities, Board staff

and IBM. This "data base" was initially a list of some 400 commonly used

"report data elements" covering the tinctional areas of personnel, finance,

budgeting, students, curriculum and facilities.

This initial list was reduced to about 250 elements as part of the

effort to derive uniform definitions i4hich are acceptable to the eight tad-
.

versities. About 300 man-days were expended by university and Board-office

personnel in reaching concensus definitions of about 240 of the elements.

Resolving definitional differences is the objective of a current effort to

complete uhe dictionary.

. Once the reporting data elements are identified, it is-alsonettstary

to define the timetableAnd the format for all reports. An MIS Policy and

Procedure Manual; now in draft form, has been developed as the document to

guide all reporting activities. This maaual sets reportiag schedules, spe-

7
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cifies media (printed reports, magnetic tape),,sets forth policy and defi-

nes procedures for changing requirements. A key part of the manual

explains the proposed usage of machine readable data and controls on the

use of that data..

The olicy and Procedure Manual and Reporting Data Element Dictionary

comgine to forth the foundation of the Board of Trustees Management

Information System. A major thrust in FY82 is to define the specific com

puter programs required to convert thc'data into information for the Board,

the Legislature and the general public.

Evaluatien of Current Status

Followingthe completion of the first "final" version of the Reporting

Data Element Dictionary, it was clear that several universities were enor-

mously different in their ability to adhere to the definitions and

reporting requirements inherent in this doctiment. Perhaps of equal impor-.

tance, each university had its own perception of the quality and respon.L-

siveness of systems on its campus. These perceptions were usually based

upon limited exposure to systems at other universities.

A consultant firm, Alexander Grant and Company, was engaged to provide

a standard evaluation of each institution's ability to collect, maintain

and report the data elements included in the dictionary. In almost every;

case, the consultants concluded that existing procedures.and computer

systems could not effectively respend to Board requirements. liany of the

systems required so many changes that the only practical action was to

replace them with software packages and improved user documentatioar

The consultant's report documentvd 'the need,for the universities to

upgracle'their management systems so that timely and accurate data could.be

8 0
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reported. Clearly, the usefulness of any MIS for the Board office is

dependent upon the integrity of data submitted from the campuses.

Overview of Effort Required

The consultant report included an estimate that about 59 man-years of

effort will be required to replace the deficient computer systems and pro-

cedures on the campuses. Additionally, some three to four man-years will

be required to complete the Policy and Procedure Manual, the Reporting Data

Element Dictionary and the computer programs to be used by the Board of

Trustees staff.

T4..plajor effort is obviOu'sly the implementation of computer software

on thel'Z-various campuses. The consultant's report and subsequent effort by
'.^

the MIS project staff have clearly defined the systems and sub-systems

which are critical to the project. These have been addressed as four major

systems:

1) Human Resources Management, consisting of payroll, personnel,

position control, personnel budgeting and labor cost distribution;

2) Financial Accounting, consisting of general ledger, budgeting and

budget' modeling;

3) Fixed Assets Accounting, consisting of 'property inventory,

building.and land inventory, and building utilization; and

4) Student Information, consisting of pre-admissions, admissions,

registration, records and financial aid packaging.

A complicating factor is the requirement that these systems must

operate on a variety of computer hardware and operating system software.

Equipment from IBM, Xerox, Univac and*J1CR is used and must support these

packages.

'7 9



The Board of Trustees Management' Information System involves three

primary components:

1) The MIS Policy and Procedure Manualtdiscussed earlier is the key

to the system.- It is currently in rough draft form and will be

completed during the next few months.

2) The Reporting Data Element Dictionary contains all the terms ,Which

must be uniformly defined and reported as specified in the

Procedure Manual. The document has been published as .a first edi-

tion but must be revised to include changes which have arisen over

the past year. A most difficult and sensitive problem will be to

resolve definitional differences which still exist because of

strong and differing policies or opinions from one campus to

another. This document is also scheduled for completion within

the next few months.

3) The programs required to process data in the, Board office must be

AeVeloped. These will be writteh using the Statistical Analysis

System (SAS). Approximately one hundred programs are planned to

meet the analysis and reporting needs which have been defined at

this time. The programs are scheduled for completion by July-1,

1982.

Search-fon-Software

After the decision was reached that the MIS project should provide

administrative systems software for the universities, we developed a plan

to guide the acquisition process. In Mississippi the procurement process

ior computer hardware and software for state agencies and institutions is

overseen by the State Central Data Processing Authority. Thei were

1b8
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involved from the beginning and were a great help in expediting the pro-

cess.

0

As discussed in the section on Organizational Dynamics, we were care-

ful to involve university personnel at every step of the way, especially in

this one.

In addition to involving these peciple, the plan dricluded developing

and evaluating requests for proposals, questionnaires to universities in

other states and a review of programs in the College and University Systems

Exchange (CAUSE) Library.

In developing. the Requests for Proposals (RFP), we made the basic

assumption that we would not consider any vendor with fewer than five

active installations. This decision allowed us to forego the detailed spe-

cifications for basic systems and to concentrate on those factors which

make Mississippi unique.- .

Before the "uniqueness" factors were finalized, teams visited each

campus for several days to meet with senior staff members responsible for

the functional areas to be addressed: 'The results showed that each univer-

sity desires to perform the same functions as the others and usually in
,Th

almost the same manner. MUch of the fear of "institutional differences"

/
diseipated during this procOss.

'The vendor responses to the RFP's were less numerous and more expen-

sive than expected. The process of evaluation included forms for corn-

_parative_analy g st,_vendor_presentationa_and_sitestisits.._Univer s i ty

personnel were involved in each aspect and made major contributions to the

effort.

The final result of the RFP effort was to purchase one system, the

.9 9
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Human Resources Management System, from Integral Systems, Incorporated.

Other proposed packages could have addressed our needs in other functional

areas, but funds were not available to purchase them.

Concurrent with the RFP Process, we prepared and distributed a

questionnaire to universities in some 40 othese states, based upon Con-

sultant recommendations. The questionnaires werq distributed through the

offices of state boards or agencies iimilar to the Mississippi Board of

Trustees and were not always passed along to the 4propriate person. The

resulting response from about fifty universities was good but could have

been better with a more thorough analysis of the mailing list. Because of

our multiple hardware environment, very few, of the responses were con-

sidered with any seriousness.

One response -to the questionnaire came from the Board of Regents of

the State UniVersity System of Florida. We had already become interested

in their system through a visit to CAUSE. After a visit to their offices,

we decided to use two of their systems, Financial Accounting and Property,

as the bases for our Financial Accounting and Fixed Assets Systems. in the

process of system definition and design, we have now discarde0 their

Financial System as our base, but we.have incorporated many of their con-

cepts and sage reports. Their Property System remains the base for our

Fixed Assets.

The search for a Student Information System was frustrating and

fruitless. At least two vendors offer such systems, but they were priced

beyond our resources. The basic system purchased from Integral Systems,

Incorporated, was used as the foundation for the student system. The first

installation is scheduled for spring of 1982.

1100
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Plan of Action

Much of the basic policy and operational philosophy of the MIS is now

clear. What remains is to put in place the tools needed for the univer-

sities to provide data and for the Board office staff to process that data.

Because of the Board of Trustees policy that responsibility for admi-

nistrative decisions rests with the executive officer of the university,

there is no requirement for any university to accept any software'package

offered by the MIS project. Each university is free to select its own

method of responding to the reporting needs set forth in the Policy and

Procedure Manual.

The firsC campus installations are well under way at the "pilot"

sites. Approximately ten (10) installations will be completed during FY82

with fifteen (15) installations planned for FY83.

At the Board office, the effort will be °concentrated toward com-

pleting the Policy'and Procedure Manual, Reporting Data Element Dictionary

and the hundred or so computer programs Which must be designed and written.

A significant effort is also planned to document all portions of the

system. .

Long Range Plans

Although most of the planning and effort expended thus far have

focused on the short-term (4-year) project to develop an MIS, it is imme-

diately obvious that all these activitias have enormous potential for long

range impact on higher learning in Mississippi. Some of the most important

ramifications are as follows:

1) Common computer software on all campuses can be maintained and

updated through a central staff to reduce.both cost and potential

Ot
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for errors. Flexibility in these systems also offers improved

ability to respond to new requirements.

2) Uniform and comprehensive information in the Board of Trustees

office will allow a well-planned approach to the problems expected

in the decade of the eighties. The system as envisioned will be

flexible enough to meet any demands we can anticipate.

3) The programs offered by the MIS project will form a solid base for

a campus, management information system should any university

decide to develop one.

The development of a comprehensive long range plan for the utili-

zation of management information either at the universities Or at the state

level must await a growth in the level of "computer sophistication" at the

highest management levels. The MIS project has provided a vehicle to begin

to travel this growth curve, but real understanding comes only with day-to-

day usage. Consequently, a long range plan is probably outside the sche-

duled project completion date.

Conclusion

The goal of a state7wide MIS for the institutions of higher learning

in Mississippi is well defined and reasonable. Plans, the framework, are

in place; only a lot of very hard, sometimes creative and probably

frustrating, work remains. Goals and objectives have been set ambitiously;

so far they have all been achieved.

103

The single most important factor for success is "top-down" management

support. Funding is also essential but will be useless without management

commitment.

With the continued support of, the Legislature, the Board of Trustees
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and the executive officers of the universities, the project staff will con-

tinue to progress at a pace not usually found in public institutions or

agencies. Time will tell whether that support continues, and the next

chapter of the Mississippi Approach will document our progress and

experiences in this exciting undertaking.

7

103
15



105

The.Evolution of Information Systems in Higher Education:
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University of Michiyan
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This-presentatlon is based upon two studies which were conducted in

1973 and in 1931. The initial study was conducted by Dr. Mann as part

of-hircFissertation research in-the deverOWiR-UTT06§ement information

systems in institutions of higher education. Dr. Mann focused on institu-

tions with more than 2,000 students. Dr. Russell conducted a similar

study using portions of Dr. Mann's survey material as part of his dissertation

research in 1981. The following pages represent some highlights and

some findings of these two studies concerning the development, imple-

mentation and use of management information systems in higher education.
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Use of Administrative Computers,

1973 1981

Dedicated on-site 23.5% 25.1%

Dedicated on-site with facilities management 2.9%

Combination 67.9% 56.0%

Off-site consortium

... Off-site services 4.0% 3.9%

No- 1.6% 0.0%

Other 2.5%

The comparative data indicates that in 1981 there has been an increase

in dedicated on-site administrative computer and/or management infor-

mation systems departments and a decrease in combined administrativg/

researth-instructional computer cegters. This may be due in part to the,

growth of administrative 'computing generally and possibly resources

and/or security issues within the institution. Another factor which

deserves note is that 36 institutions in 1981 reported dedicated on-site

facilities management. There are a number of companies which provide

,

either partial or full management services for administrative and

academic cci4,uter centers. This seems.to be a growing alternative in

the eyes of many institutions, particularly in light of the shortage of

skilled data processing personnel.
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Institutions Reporting Use of Information Systems

a

Private .

1970 1973 1981

27.0% 39.9% 48.0%

\

30.0% 40.5% 44.1%

In 1970 Lawrence Bogard conducted a brief study of managemdnt infor-

mation systems on which the 1973 and 1981 studies are partly based. It

is interesting to note that public institutions heve shown a faster growth

over the past 11 years than have private institutions in their partial

or full operation of management information systems.

106.
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Status of Information Systems Activity

197'3 1981

No plans for development 7.2%' 8.3%

Undecjded 6.3% 5.1%

Intend to develoR a plan 17.7% 16.4%

,11

Total No, 31.2% 29.8%

Presently planning 28.1% 22.9%

In partial operation 4070% 39.8%

In full operation 0.7% 7.5%

'Total Yes 68.8% 70.2%

Overall, the total number of institutions who indicated that they had

no plans o develop management information sYstems was essentially

unchanged. Where a change Was noted was a movement from "presently%

planning" to in "full operation" which indicdtes that some significant

progress has been made by a number of institutions, fully implementing

their management information systems.
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Status of Information Area in Information Systems

Student InforMation

Not Under Planning to

Consideration Include

1973

1981 e 0.9%,

Currently being
Implemented.

Fully
Implemented

28.0% 48.5% 23.2%

26.7% 38.5% 33.9%

Student information was shown as(being the most advanced in terms of

implementation' in all institutions. Clearly, development of student

related infprmation systems appears to have the highest priority in the

majority of in.stitutions, reporting.

04t
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Status of Information Area in Information Systems

Financial Infonmation

Not Under Planning to Currently being Fully

Consideration Include Implemented Implemented

1973 0.7% 42.0% 41.4% 23.2%

1981 3.2% 35.0% 37.9% ''24.0%

Financial,- information appears to be the second most important in terms

of implementation. A curiosity here is the fact that there has been

some growth in those schools reporting not considering developing a

Sinancil information system. It is unclear why this is the case.

4 -
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Status of Information Area in'Information Systems

Staff Information

Not Under Planning to Currently being Fully

Consideration Include Implemented Implemented

1973 2:0% 42.5% 44.5% 11.0%

1981 3.7% 38.9% 37.5% 19.0%

There appears to have been some growth in the full implementation of

staff information systems in 1981 as compared to the4n reporting in

1973.
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Responsibility for Information Systems

1973 1981

General AdmThistrative Officer 9.6% 6.2%

Institutional Research/Planning 23.1% 14.7%

Data Processing or MIS 40.6 57.0%

Administration, Finance, Business Affairs 19.2% 10.9%,

Academic, Student, Instructional Affairs 3.2% 1.3%

Committee or Task Force 0.7% 3.2%

No one assigned 3.6% 6.7%

The emergence of the administrative data processing, or MIS function,

as a separate department i-s reflected in the comparative data reported

above. Much of the responsibiltty for the development of management

information systems has moved away from offices of institutional

research-and'from financial and business affairs departments to the

MIS' or data processing organization. .
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Reporting Authority for Information Systems

1973 1981

President 46.2% 37.5%

Chief financial, business, or planning officer 34.5% 48.6%

Chief academic officer 6.8% 3.2%

Executive Vice President 5.3% 4.2%

Director of Reseat*Th/D.P. 3.4% 1.7%

Other 3.8% 4.8%

The decrease in the number of schools reporting that their management

information systems department reports directly to the president sug-

gests that management,information systems have become more of a routine

operation and now report to one of the functional vice presidents, most

often the chief fiscal or planning officer.
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Source of Data Elements

.,

1973 1981

Institution 26.4% 58.6%

WICHE/NCHEMS 35.8% 15.1%

State or System-wide 16.8% 14.8%

Institution-map to NCHEMS 4.6%

Combination 15.7% ,

Other 0.7% 11.5%

The most significant aspect in the use of data elements reported is a

significant decline in the use of NCHEMS' data element definitions

as a standard for establishing data commonality. A significant increase

in the number of institutions which reported in 1981 that they were
\

using their own standards and a similar decline in the number of schools

indicating they are,not using NCHEMS' standards contrasts with those

reporting in 1973 when the NCHEMS data definitions appeared to be much

more of a factor.

A
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Use of Retrieval Systems
_

Planning

In operation

No plans

1973 1981

50.0% 40.2%

36.8% 57.7%

13.2% 2.1%

A significant jump in the number of institutions now operating retrieval

systems 4s part of their management information systems is reflected in

the 1981 responses.
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CUMIS Impact on Decision-Making

% Increased % Unchanged \`.% Decreased

73,, 81
\,

8 45'

73 81 73 81

Centralized Decision-Making
by Administration

"41 38.8 51 56.7

Managerial vs Political Decisions 70 54.4 29 42.8"

Faculty Role in Decision-Making 24 19.5 75 78.6

Student Role in Decision-Maktng 13 7.1 86 91.5

In general, the impact of management information systems.on decision-

making has not significantly changed since the survey ih 1973. There

seems to have beensa drop, however, in the number of schools indicating

in 1981 that managerial decisions are now more likely as a result of

having a management information system. This was reported as being a

significantly increasing factor in 1973. It is also interesting to

note that the faculty and student roles in decision-making also appear

to have remained unchanged.
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CBMIS ImPact on Organization

% Increased % Unchanged % De*6reased

73 81 73 81 73 81

Number of Administrative Levels_ 7 8.1 85 85.2 8 6.8

.Size of I.R. or Planning Staff 34 23.4 62 71.1 4 5.6

Size of ADP or MIS Staffs 52 48.3 44 43.3 4 8.4

Size of'Support Staffs 8 13.6 76 72.4 16 14.0

Size total Administrative
Staff

20 22.9 66 64.7 14 12.4

Number of AdMinistrators with 47 38.6 62 60.4 1 0.9

Quantitative or Computer
Background .

For-the most part, there has not been a significant change in the organi-

zational impact of management information systems over: the period covered

by the two studies.
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Some of the More Relevant Comments From the 1981 Survey

"Our MIS,is rudimentary but our office secretary is efficient and

shows initiative."

"I am scrambling through a jungle of§tereotypes, predispositions,

enlightened newcomers, and a myriad of other persons and problems

to get MIS started. SEND HELP."

N 117
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The Nature of Managerial Work
Ronald S. qlemens

.Stanford University
Stanford, California

"If- we do not understand what constitutes the
top manager's job, how can we measure the impact
of the computer on his work? In fact, how can we
design useful management information systems or

planning systems for him? If we do not know wHat'
managers do, how can we claim to teach management
to students in business schools? How can we
expect management development programs to 'improve
the performance of practicing managers? And, if
we_cannot influence the way managers work, how can
we hope to enable,our large bureaucracies to cope
with problems that today appear insurmountable?"
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[Author's note: This is the script thai was used at the CAUSE
presentation. It lacks audience participation and ad lib's.
Read Henry's hook to get the fuli benefit.i

0

HENRY MINTZBERG

.
THE NATURE OF MANAGERIAL WORK

HARPER' & ROW, NEW.YORK, 1973

*****
Ladies and gentAemen,
peers and colleagues,
friends and neighbors,
fellow information system enthusiasts,
thank you for coming this morning.

*****
This is a book review. Book reviews are often very dull. Tpe
classic review is from a fourth-grader who wrote: "This bo
%told me more than I ever wanted to know about rats."

I have three objectives -
- FIRST, to encourage you to read Henry's bock. If you like

you will love his second, The Structuring of Organizations.
- SECOND, to suggest one more context in which you could underst nd

your job and the job of other managers.
- THIRD, to suggest that, if Henry speaks truth, the difficulties

many of us are havi:ng supplying information system products to
clients who are managers are real difficulties. The nature Of
their work is such that our current tools don't quite do the j013.

*****
Henry's book is the best Management textbook f have ever read.

It has helped me in my work--not changed my life, of course--
but helped me understand what it is that managers do.

One definition: A manager, for the purposes of this book, is
anyone who manages a group or organization, a range that,reaches
from a first-level supervisor to an organization's chief
executive officer.

-1-
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*******
Let me check.that most of you meetj the prerequisites for'this

presentation.
.

Hands, please --
- - First, how many of you are ow or have ever been a manager?

Secondv how many of you bel eve that you report to at
least one manager?

-- Third, how many of you provide information sys.tem products
or services to clients and customers who are managers?

,dood. I think we can safely continue.

*****
In his introduction, Henry says: (READ from 'abstract,' page 31
*****

Henry made one mistake. He's a little restriCtive on gender.
But his facts are accurate, his research is sound, his synthesim
is excellent and his prose frows easily--so I hope you will bear
tkis oversight when you read his book.

c I don't plan to take questions as we go along. I'm Oing to tell '
you everything I know. Questions would,embarrass.me. However, if

you have comments, and you absolutely can't restrain yqurSelf,
just blurt it out.

*****
Henry starts off with a review of the literature, categorizing
it into the eight 'schools' you see listed here.

You already know most of this if yoU are a hard-cpre management
scientist, or know some of it 'f you occasionally read. Peter
Drucker in the ,john.

The material covers,the ground from the Classical School--
PODSCORB and that stutf--to the WoOt Activity School--where
diaries have been kept on managerial,activities by empiricists
relying on inductive research.

' We will move quickly past the schools; you'can *read this part

at your leisure.

=2-
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SCHOOLS

o CLASSICAL o LEADER EFFECTIVENESS
o GREAT MAN, o LEADER POWER
o ENTREPRENEURSHIP u LEADER BEHAVJOR
o DECISION*THEORY o WORk-ACTIVITY

*****

Henry presents some of his conclusions' up front in the book.

He concludes that managerial jobs are remarkably alike.

Obvious0, there will be different specialized contents in the
work of

- the Manager of Internal Audit
. 7 the Director of Personnel

- Ole Vice-President for Developemnt
- the Dean of Undergraduate Studies
- the Director= of Financial Aids
- the Dean of the Chapel

and - the Chairman of PetroleUm Enaineering ,

Henry believes that all of these jobs sflare six distinguishing
characteristics and ten.roles. It's these six characteristics and *

ten.roles that we'llobriefly consider this morning.

**i**

It's lucky for us that these jobs have something in common.
If 'thex didn't, it would be hellishly hard to justify the
cost of developing a particularized information system for
each individual manager.

We've developed applications and 'transaction processing' systems
for most of these departments. We have accepted, edited, stored,
sequenced, summarized, and reported stme data and numbers in a
variety of systems over the yearg.

But information systems 'have had little impact in areas where the
workc-is "nonprogrammed"--doesn't have an algorithm to describe
it--and where the worker spenas considerable time opeeating
in a generalist mode.

There should be sqmething useful we dhn do because managers
depend on information. And we are tile experts on information
machines.

1 2
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Theie other conclusions are also on Henry's list.

CONCLUSIONS

o JOBS ARE REMARKABLY ALIKE
o WORK /S CH/I/AWING AND NONPROGRAMMED
o MANAGER IS BOTH GENERALIST AND SPECIALIST
o MUCH POWER DERIVES FROM INFORMATION
o OCCUPATIONAL HAZARD IS SUPERFICIALITY
o NO SCIENCE IN MANAGERIAL aORK
4o MANAGER IS IN A LOOP
o MANAGEMENT SCIENTIST CAN HELP
o MANAGERIAL WO*RK IS ENORMOUSLY COMPLEX

Here are the 6 distinguksh4ng characteristics.

125 ,

FIRST, since the manager's job carries responsibility for the
organization's success, his work is never finishek. There is
always more to be,done or that could, be done. The backlog can
get enormous. A manager can feel weeks or months behind.

SECOND, there is little specialization and0concentration in
managerial work. Many issues are handled in very short time
Reriods. Significant and trivial activities mix and interrupt
each other. Superficiality is required- Eventually it becomes
a preference: a manager doesn't want "all the gory details."

THIRD, managers tend to choose activities that are non-routine,
current, specific and well-defined. . They, like live action.
As they deal with very current information, they run into layers

c-of gossip and hearsay. "

FOURTH, verbalcommunication is the preferred mode for a manager. -

She prefers the phone, scheduled or unscheduled meetings, tours or
rounds as ways to communicate. Documented communications--mail
and memos--stack up in the in-basket.

FIFTH, most of the manager's time is spent in communication:
- less than one-fifth goes to superiors;
- as much as one-third goes to subordinates;
- more than a,,third goes to horizontal, late'ral and external

communications.

-4-
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SIXTH, managers do not control their own affairs and.work. Much

as they try, their calendars get filled up. A manager can exercise
two degrees of ft-e-ecrom in contTol or- hdr Ykheii tvgke-tnIATAI---
decisions which define long-term committmentst and she can use for
her otin.purposes the activities in which she must participate.

So, these are the six, common distinguishing characteristics.

DISTINGUISHING CHARACTERISTICS

o MUCH WORK AT AN UNRELENTING PACE
o BREVITY, VARIETY AND TRAGMENTATION
o PREFERENCE FOR LIVE ACTION
o ATTRACTION TO VERBAL MEDIA
o. COMMUNICATIONS - SUPERIORS, OUTSIDERS,

SUBORDINATES .
o BLEND OF RIGHTS-AND DUTIES

Henry also lias a good list of the six basic purposes of a manager.

They are thrown in .here, without comment, in case you,need some
high-level help the next time you must write your job description.

BASIC PURPOSES

o ENSURE EFFICIENT PRODUCTION OF
SPECIFIC poops OR SERVICES

o DESIGN, MAINTAIN STABILITY OF OPERATIONS
o TAKE CHARGE OF STRATEGY MAKING;

JUAPT ORGANIZATION TO ENVIRONMENT
o ENSURE ORGANIZATION SERVES THOSE

WHO CONTROL IT .

o SERVE AS KEY INFORMATIONAL LINK
TO ENVIRONMENT

o OPERATE ORGANIZATIONS STATUS SYSTEM

We move on to the ten roles: 3 are interpersonal, 3 are
informational; 4 are decisional.

-5-
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Since I f irst read this book about five years ago, I've come to

believe that the roles are real. I observe them in my own
actilrities and b-Ehavior TM in that -dr Ith-e-r- -nia-riaTers . (-Right

now I'm operating in one of the interpersonal roles, liai.:on.)

If you want some words to tie the roles together conceptually,
they go like this: .

In his interpersonal roles the manager develops relationships
which allow him, in his.informational roles, to gather
(and distribute) information on which he can base choices in

his decisional roles.

TEN ROLES

o 3 INTERPERSONAL
o 3 INFORMATIONAL
o 4 DECISIONAL

Three,roles are interpersonal: figurehead, liaison and leader,
These roles derive from the manager's authority and s.tatus.

INTERPERSONAL ROLES

o FIGUREHEAD
o ,LIAISON
o LEADER

The figuiehead role ig usually ceremonial: the opening address,
introductions, being in the photograph, bestowing an award.

And the cutting of the ribbon on the new 4 megis of main
memory"embarrassing when the 4 megs slips thru the fingers
and goes down a crack in the floor.

FIGUREHEAD

o FORMAL
'o CEREMONIAL
o INSPIRATIONAL

STATUS-RELATED

-6-
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In the liaison role, the manager deals with groups and
individuals ourside of his immediate organizatian. He provides a
Linkage between his organization and its environment. He "keeps
the channels open." In media terms, he seeks "exposure" for
himself and his organizations. A lellow named Leonard Sayles
defines the liaison role in this way; .

"The one enduring objective of the manager is the effort
to build and maintain a predictable, reciprocating
system of relationShips."

LIAISON

o HORIZONTAL RELATIONSHIPS
o ORGANIZATIONAL LINK TO ENVIRONMENT
o BUILDING AND MAINTAIRIRG A PREDICTABLE

RECIPROCATING SYSTEM Ot RELATIONSHIPS

The leactership role--relations between the leader and the led--
,has received the most study. You'll recollect that 3 of the 8
schools listed on an earlier slide had "leader" in their names.
Formal authority gives the manager potential power; leadership
determines its realization. A leader encourages a cooperative
enterprise which integrates individual needs and organizational
goals.

How many of you work in an immediate group of people which you
could characterize as' a "cooperative enterprise."

LEADER

o INTERPERSONAL BETWEEN THE LEADER AHD THE LED
COOPERATIVE.EHTERPRISE

o EFFECTS AN INTEGRATION BETWEEN INDIVIDUAL-
HEEDS AHD ORGANIZATIONAL GOALS

The manager has three informational roles; monitor, disseminator,
and spokesperson. The monitor acquires information; the other
two roles distribute it.

The rolea derive from the manager's special access to external
information and his (theoritically) unlimited access to internal
information.

-7-
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INFORMATIONAL ROLES

o MONITOR
o DISSEMINATOR
o SPOKESPERSON

The monitor role inputs information from everywhere. The manager
"..seeks information in order -

- to,detect changes,
- to idedtify problems and Opportunities,
- to build up knowledge about his milieu,
- to be informed when information must be disseminated

and decisions must be made.'"

(Some monitors: cloakroom-, crosswalk-, TV-, and a former class
of heavily-armed,,iron-clad, naval steam vessel riding low in the
water.)

Henry catagorizes information received by the Monitor into 5
classes: internal operations, external events, analyses, ideas
and trends, pressures.

MONITOR

o TO DETECT CHANGES, TO IDENTIFY PROBLEMS AND
OPPORTUgITIES, TO KNOW WHEN TO DISSEMINATE
INFORMATION AND TO MAKE DECISIONS

o CLASSES OF INFORMATION: INTERNAL OPERATIONS,
EXTERNAL EVENTS, ANALYSES. IDEAS & TRENDS,
PRESSURES

The disseminator outiuts information to his organization. Henry
distinguishes factual and value information: the former is
usually simply transmitted, the latter is integrated, or at least
treated, liefore it is disseminated.

The delegation dilemma: one aspect of assignment choice is who
is best informed. Consider the time consumed in passing verbal
information.

-8-
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DISSEMINATOR'

o FACTUAL INFORMATION - TRANSMITTED
o VALUE INFORMATION - INTEGRATED OR TREATED

BEFORE TRANSMISSION
o DELEGATION DILEMMA: WHO IS BEST /NFORMED

The spokesman outputs information to his organi;ation's
environment-. Two groups need to be informed--key influencers and

the organization's public. Public: customer, client, consumer,
Trospect, agency, supplier, etc. Expert information: CIT's

position is...; AIS is working toward...i; At Stanford we
believe..:.

SPOKESPERSON

o TRANSMITS TO ORGANIZATION'S ENVIRONMENT:
KEY INFLUENCERS AND ORGANIZATION'S PUBLIC ,

o NEEDS UP-TO-THE-MINUTE KNOWLEDGE
o ACTS AS EXPERT IN ACTIVITIES IN WHICH

HIS ORGANIZATION ENGAGES

We reach the lait nf the major categories of roles, the

decisional:

The four decisional roles mainly involve ... "Strategy making ...

the process by Which significant organizational decisions are
made and.interrelated."

Types of decisions range from voluntary and innovative to

involuntary reactive.

Henry cites Herbert Simon's three-phase division of the decision

process: intelligence Ohase, design phase and choice phase.
(These are basic guidelAnes for a consulting engagement.)

9
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DECISIONAL ROLES

o _ENTREPRENEUR
o DISTURBANCE HANDLER
o RESOURCE ALLOCATOR
o NEGOTIATOR

9 ...initiator tnd designer of much of the controlled change in
his organization." Intelligence phase is fed by monitor role.
Manager may involve himself on any of three general levels in the
design and choice phases of an "improvement project":
Aelegation, authorization, supe'rvision.

ENTREPRENEUR

o VOLUNTARY ACTIVITIES
o INITIATOR AND 'DESIGNER OF CONTROLLED CHANGE
o DECISION PROCESS PHASES INTELLIGENCE,

DESIGN AND CHOICE
o DELEGATION, AUTHORIZATION, SUPERVISION

Entrepreneur, above, deals with voluntary action. Disturbance
handler role deals with change in involuntary situations.

Disturbances occur when an unusual event isn't met by the normal
operations of an organization, or when normal operations break
down. The manager is also the generalist who must soll,e all

problems with which his organization can not cope.; sometimes he

gets help from other expertspolice, internal audit, the Help
Center, legal, personnel, purchasing, etc.

Three major types of disturbance are postulated: (1) conflicts
between subordinates over resources, turf or personalities; (2)

exposure difficulties between organizations; and (3) resource
losses. Timing is important in resolution. Routine information
seldom identifies disturbance. Disturbance takes priority; quick
fix now, repairs later. 1READ, and compare, Drucker, p. 48, and
Sayles, p. 85.1

-10-
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DISTURBANCE,HANDLER

o INVOLUNTARY ACTITITIES
o NORMAL OPERATIONS BREAK DOWNOR

DON'T FIT THE SITUATION
GENERALIST ACTIVITY
PRIORITY ACTIVITY

Strategy is constrained by resources:
equipment, manpower, and reputation."

ft money, time, material and

Resource allocation has three main elements: (1)
scheduling time (his own, which govdrns implicit and explicit

r-J priorities); (2) programming work (what, by whom): and (3)
authorizing actions (in the framework of a 'budget' or the
framework of a 'model').

RESOURCE ALLOCATOR

o MONEY, TIME, MATERIAL a SUPPLIES,
EQUIPMENT, PERSONPOWER, REPUTATION

o SCHEDULING TIME, PROGRAMMING WORK,
AUTHORIZING ACTIONS

o BUDGET VS 'MODELePLANS

For major and non-routine negotiations with other organizations ar
individuals. Why does everyonp want the manager here? Because the
resource allocator can commit; the spokesman can represent and the
figurehead is usually required.

NEGOTIATOR

o NON-ROUTINE NEGOTIATIONS
o WHEN THE CHIPS ARE DOWN
o FIGUREHEAD, SPOKESPERSON C

RESOURCE ALLOCATOR
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*****
We've covered the main elements of what Henry believes are
Ahe common ground'of managerial work:

6 distinguishing characteristics and 10 roles.

*****
Only time will tell ii I've accomplished my first objective,
getting you to read Henry's book.

/ hope that something of Henry's that I've retailed to you has
struck a chord and that I've partially met my second objective,
giving you an additional context in which to view managerial
work.

The third objective remains. It has tc:1 do with our shared, I
think, difficulties in providing information systems which,
directly support managers. Hot their department's work, but
their bwa,work.

*****
I'd like your help in these last few minutes. Let's go thru
the roles and see what suggestions you have for supporting
them with information system services.

FIGUREHEAD
LIALSON
LLAD-ER

MONITOR
DISSEMINATOR
SFOKESPERMN

ENTREPRENEUR
DISTURBANCE HANDLER
WES'OUR-CE ALLOCATOR
NEGOTIATOR

IF THESE ROLES DEFINE WHAT MANAGERS DO,
HOW CAN INFORMATION SYSTEMS HELP?

*****
Thank you for sharing you time with me, for ydur kind attention
and for your help(

-12-
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DESIGNING AN INFORMATION SYSTEM:

.THE SOCIO-TECHNICAL APPROACH

Bob Bostrom

The School of Business

Indiana University

Bloomington, Indiana 47401

ABSTRACT

Our technical abilities to design and build Sophisticated

Computer-based Information Systems.(CIS), have progressed

rapidly. However, our ability to make these systems part of

the living fabric of organizational systems has not kept pace.

Some CIS are never installed,while installed systems sometimes

fail completely and usually run into problems.

These implementation problems can be solved substantially

by embedding CIS design within the Socio-Technical Systems

(STS) design approach. Since the target of change for the

STS designer is an organizational system, this embedding guar-

antees that\the information system portion is co-designed with

other organizational parts insuring mAimum integration and

performance. this paper discusses one of the key principles

utilized by the StS,approach to insure successful STS/CIS
N

implementation.
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INTRODUCTION

No one ever sees an organization. An organization is the maim or

images we carry around in our heads. As human beings We live in a "real

world". We do,not, however, operate directly on the world. Each of us

conceptualizes the world in which we live-7that is, We create a map or

frame of reference which we use to guide our behavior. Our map of the

world determines to a large degree what our experience of the world will

be, how we will perceive the world, what choices we will see available

to us in the world. Organizations and the processes and jobs within them

are,therefore, inventions which are Under constant modification;- they

are man-made and are based on the existing maps of those that design,

-menage ahd work in theth.

The maSor reason Computer-based Information Systems (CIS) have had

so many failures and implementation problems is the way CIS designers view

organizations, their members, and the function of a CIS within them, i.e.,

the maps they use to design/change organizations.
1

These views eine embed-

ded in a design methodology or approach which guides the development and

implementation of a CIS. The intent of this paper is to introducedie

reader to a design approach known as Socio-Technical System (STS) design

which is based on a more realistic view of organizations. STS is fairly

recent development in the qupt for organizational systems which are both

more satisfying to their members and more effective in meeting task re-

quirements. The STS approach has evolved from efforts to change actual

organizations9 not from theories developed in academic ivory towers.

CIS failures and implementation problems can be substantially solved

by embedding CIS design within the STS design fromework.
2

The purpose

of a CIS intervention is to improve the functioning of an organizational

work system (e.gs. Accounting, Payroll,_Registrar, Bursar, etc.). my ar-

gument is simply that by embedding the traditional CIS maps and methodology

within the STS framework, a more effective design approach is created,

improving the chances of a successful implementation. The STS approach

is not necessarily better than any other approaches, but it is more useful

because it demands a broader perspective. STS design, in,addition_to its

133



137

own pnique emphasis on system. Tearning and flexibility, becomes a vehicle

for the most effective application of design techniques embodied in other

methodólogies such as CIS, job'or engineering design.

STS maps can be depicted in a basic set of principles and assumptions..

An STS design methodology is comprised of techniques and procedures based

on these assumptions and principles. The purpose of this paper is to il-
..

lustrate how,STS principles and assumptions (and techniques based on them)

can be utilized to effectiVely implement a CIS. Although the techniques

are important and useful, the focus will be on the principles and assump-

tions. There are usually many different techniques a designer could employ

to implement a principle. CIS designers often get too absorbed in tech-

niques, losing sight of the principle they are implementing. For example,

research indicates the biggest single benefit of the new structured design

tchniques appears to be the improvement of user and designer communication
N.,..

via the development of a shared logical information processing model of

\the work system [4Z...\ The key is, therefore, the development of shared

\
ldgical models (i.e. principle), not'whether this development is done

usitkg Data Flow Diagrams, SAGT or some other technique. Yet most of

the 6,,IS literature focuses on the design techniques not the principle

they a e trying to implement.

As a CIS designer, you may never use a full-blown STS methodology,

a comple\e set of STS techniques. However, you can still become a better

designer Nt integrating STS principles into your work, i.e., untilizing

certain STS.,techniques and/or developing your own principle-based tech-

\
niques. Due\to space limitations, this paper will discuss one key STS

principle. More details on this and other principles can be found in

Bostrom [3]. \For those looking for a complete STS/CIS methodology,

.

including the description of useful techniques, I would strongly

recommend articl\es by Bostrom and Heinen [2], Taylor [10] and Mumford
\

[q] and the bookby Mumford and Weir [8]. The latter book provides

\
the best overall mechanism for introducing someone to a STS/CIS

approach. It contns a conceptual overyiew combined with experiential

case exercises which provides the reader with a complete learning

package, Bostrom [3' provides more detailed references for those

interested in pursuing this topic. .

\\
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PRINCIPLE: VIEW WORK SYSTEM AS AN OPEN SOCIO-TECHNICAL SYSTEM

To change an organization, a designer must have some picture of the

target of change. The adapting and changing nature of organizations,causes

4 !1...

the'STS designer to view them as Oen systems. Systems having permeable

boundaries through which constant interaction between system and, environ-

\

ment takes place, i.e., system inputs and outputs. The notion of bounding
\

a system makes explicit the target of change. CIS designers often neglect

\

to establish clearly defined boundaries, i.e., what am I changing? it

''

.

is very difficult to change a moving target. These boundaries, however,
6

,

are not fixed, and further analysis may cause the designer to expand or,

contract them. Types of boundaries vary depending upon the design task.

A boundary could be organizational, (e.g. accounting'department), task

(e.g. CIS maintenance), or.territorial.(e.g. loading dock).

Once the boundary is set, the designer-must adopt aisystem map.

System maps usually describe a system as a set of interrelating parts.

The STS designer views an organizational work systeur(e.g. Accounting
> -

department) as a socio-technical system. As indicated in Figures 1, a

work system is made up of two jointly interacting systems--the'social and

the technical. The technical system is concerned with the processes, tasks

and technology needed to transformAnputsto outputs. The social system'

is concerned with such things as the attributes of people (.e.gs. attitudes,'

skills and values), the roles they enact, reward systenissand authority

structures. The outputs of the work system are the result of joint inter-

actions between these two systems. Any, design or redesign of a,work system

must deal with these two systems in an integrated fashion.
,

The traditional CIS perspective of work'systems is quite different

from the STS view. The primary targets pf change are task (dedision-making,

data collection, data manipulation and data transmission tasks) and tech-

nology (use computer-related) variables. This limited focus leads the
\

CIS designer to ignore the fact that thesetchanges cause more changes within

other variables in the work system. Changes in the work relationships

and people variables are as importent as the changee in the task and tech-

nology variables. The important point, the STS designer would argue, is

that all of these types of changes should be designed to complement and

-3-
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reinforce each other. The STS design methodology provides mechanisms to
4

insure Ws happens.

The STS design methodology provides the designer with a set of tools

for analyzing.the social 'and techrlical systems and the environment. The,

eelationship g'etween the social and technical systems can be'described

in terms of design mechanisms which integrate the variables in the-two

systems. For example, the task váriable_set.is correlated to the people

variable set (see Figure 1). The designmechanism by which these relation:

ships are actuAlized is job design--tbe allocation of tasks to jobs Which"

people perform. The design of the information processing system is the

second of six major design mech;nisms.within the STS frainework.3 The'STS

designer's targets of change (i.e. parts of a work iystem) are, therefore,

the two interacting i',Ystems (social, technical) the variables within each'

system (tasks, technology, people, roles/structure),,and the design mech-.

anisms (job, information processing, etc.) which integrate the variables,

in the two'systems. While the CIS degigner focuses on the information

processing.degign mechanism from a technical system perspective, the STS

designer clearly takes a more'wholistic-perspective. .

As Figure.2 illustrates, the STS"aesign process starts with separate

analyses of social and'technical systems resulting in shared understandable

maps of both systems.
4

The procedures for developing technical system maps

are highly structured (:)ometiMes referred to as variance analysis) while
\ ,

those for the social system are very flexible_affd thus tend to vary greatly

between practitioners. All social system'techniques include an analysis

of users' Quality ot Workinglife or Job Satisfaction (Mumford and Weir,

J81 provide a good'approach). If additional social system analysiOs

. 'done, it tends,to,follow a structural (i.e. focus On design mechaisms)

'br functional (i.e. focus on functions of social system: goal atta)n-
. t

ment,, adaption, integration and Ring term development). The structural

and functional approdthes are illustratd in Bostrom and Heinen [2] and

Taylor, et.al. [11] respectively.

The shared maps ate used to generate and.investigate new alternative

designs for technical and social systems, then bath sets are integratea

into *Bone/ set of choices that Consider the demands of both systems (socio-

4 "4
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tethnical choices - see Figure 2). For example, job design (grouping of

tasks) can be looked at strictly from a technical perspective, i.e. tech-

nical alternatives. Simi16ly it can be looked at from the demands of

the social systeM (e.g. people growth needs, system flexibility/adapta-
.

bility), i.e. social system choices.' STS argues both views must be con-

sidered and integrated into socio-technical choices.

The new socio-technical design is chosen in such a way that the social

and technical systems'are jointly optimized. (See.Figure 2.) The goal

of jotnt optimization iniplies that the best design alternatives in technical

system and their effects on having the best in the social system are jointly

considered. Technical system optimization is usually measured in the

improvement of Task Accomplishment, (TA) while social system optimization

is measured in the gains of the Quality of Working Life (0WL) of the

work system'sliembers. Task accomplishmento is concerned with the'effi-

ciency)lith whiCh inputs are mapped to outputs. TA from a system level

,perspectivre is concerned with such things as improvement in productivity

(quantip), and/or quility of the product or service and cost reductions.

QWL is.concerned with the degree to whichsemployeeS within the work systsm

'are able to satisfy personal needs, i.e., meaningful and satisfying work,

recognition, control andoinfluence, learning opportunities, good wages

and working conditions, etc. The joint optimization principle can, therefore,

be expressed in terms of maximizing the improvement in both TA and QWL

whenever a work system is changed.
5

From a OWL perspective, the designer

is trying to findsthe best fit between members: needs and the roles/jobs

e \
available.

Each design mechanism in the STS framework represents a set of socio-

technical choices, e.g. boring tasks need not produce boring jobs. The

output of an STS analysts providel the information-to decik which choices

are best for a particular'work s9stem. The global design of aRy changes

to the CIS are produced from this analysis, and is based on the total Reeds

of the 'work or business system. Once the global CIS design is clear, the

traditional CIS design process takes place to design and develop the new,

CIS. The primary difference between STS/CIS and CIS approaches is, therefore,

the fact that the STS analysis provides major information requirements

'and goals to guide CIS development based on a detailed analysis of total

137
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work system needs. The traditional CIS approach starting point is the

development of goals and requirements as they relate to information pro-

cessing needs (not total ystem) and this information is usually developed

by asking a few key users what they want, not through a systematic analysis.

Also, in the STS/CIS apporach, the other parts (e.g. jobs) of the STS are

being designed in .parallel. Since all lower level design takes place

within the STS framewurk, the different types of changes implemented will

complement and reinforce each other (see Figlire 2).

CONCLUSION

If CIS designers want to improve ther probabtlity of a successful

implementation, they must integrate CIS design within an STS methodology,

i.e. take STS/CIS approach. This paper outlined one principle (viewing

.work system as an open STS) in depth and,briefly introduced two others "

(the development of shared work systemCniaps and the principle of joint

optimization), all three illustrate the benefits of this integration.

The STS view of as work system provides a wholistic map in which the tra-

ditional information processing view of the CIS designer is merelyone

. design mechanism: besign approaches, besides CIS, can be easily inte-

grated intoan STS methodology to insure systematic change takes place

within the work system. For example, the job design orientation of the

job enrichment expert merely emphasizes another design mechanism in STS

map. An STS d'esigner may choose not to deal with all system parts, e.g.

des* mechanisms, but he/she will always be aware of parts and their

interrelationships. CIS designers must develop this awareness to insure

aidximum integration and performance between the information system portion

and other organizational'system parts.

-6-
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FOOTNOTES

1 Implementation for an STS designer begins on day one. The term

"implementation", therefore, refers to the entire design cycle: analysis,

design, development and installation. The term "CIS designers" is being

used to include all people who actually influence CIS design decisions,
i.e., system analysts, users, programmers, etc.

2
Since the target of change *for the Slt designer is an organizational

system,the STS approach is also applicable to the design and management
of the Information System Department. Most of the problems facing an IS
department can be effectively attacked with the STS approach.

3
1he other four are Organization Design (role relationships), Direc-

tion (decision and poliCy making, etc Reward System, and Personnel System

(selection, training, etc,). For mor 'detailed discussion of all aspects

of the STS view of a work system, see , 5, 6 and 9.

4The development of shared (shared b tween users and designers) work

system maps is critical to any change effort. The global STS maps are

exploded into more detailed maps of design mechanisms (see Figure 2).
For example, structured design techniques can be used to ievelop detail
shared maps of current and desired information processing systems. The

principle of developing shared STS/CIS maps is discussed in Bostrom [3];
using structured design techniques to develop CIS detailed maps is dis-

cussed in Bostrom and Nault [4].

5
The principle of joint optimizatiOn is discussed in more detail in

1, 3, 5, 8 and 9. CIS designers focus on technical system optimization,

neglecting QWL.issues. Research has clearly demonstrated this to be a

\suboptimal strategy [3].

-7-
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Introduction

Increasingly institutions of higher education are finding themselves

under pressure to supply more and better information.for scrutiny by the

general public and parsimonioup-minded ,legislatures. This increasing

demand for data can be attributed to a combination of factors: an increase

in the number of \reporting relationships, expanding external information

requests, and a generally increasing'number of students and employees for

whom more information is desired (Lawrence and Service, 1977, 'El. 29).

6

Along with this growing concern for public accountability there has

been a much-improved cost/benefit relationship brought about by the

declining cost of micaputer hardware and by easier-to-use computer languages

and software. As a xesult, many institutions ar, turning (some perforce,

some more willingly) to Management Information Systems (MIS) which

integrate the institution's operational, managerial, and executive level

information into a basic data/information/decision-making spectrum.
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Development of an MIS has tremendous potential for,increasing the effi-

ciency, timeliness, and success in the decision-making process. But the

problem today is that many MIS efforts appear to be failures. Soden, in an

article on MIS faildres,,points out that "...abandonment of multimillion

dollar efforts is a relatively commonplace occurrence today and that other

MIS efforts are completed but have limited utility and far exceed their

cost/benefit ratio where projected costs may have tripled before completion

of the project" (Soden, 1975, p.29).

Whereas Soden was speaking mostly of the business world, similar

actions are observed in the realm of higher education where, according to

Gardner and Parker (1978, p. 10), few (if any) MIS installations have been

successful within any institution of higher, education.

It is the purpose.of this paper to examine only one factor'that appears

to contribute tO an MIS failure--the MIS executive-in-charge. Beginning

with a brief overview of historical thought on effective management, and

followed by a comparison of executive styles, the paper concludes with some

summary observations on what personal qualities/characteristics might

contribute to the success.,of an MIS executive within higher education.

Historical Perspective

In reviewing the literature of managerial studies there are, roughly

speaking, three periods in the development of administrative thought:

concein for production (1910-1930); concern for people (1930-1950); and the

interrelationship between production and people as a behavioral science

(1950 to the present).

The first approach is characterized by Frederick Taylor, Often called

"the father of the scientific management," and Henri Fayol. Both Taylor

and Fayol were concerned with industry; both believed that the processes

1
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involved in production could be analyzed and studiedscientifically;

Although Taylor concentrated on the worker and Fayol the manager, both had

as an ultimate objective the increased efficiency of industry. In his

later years Fayol extended the application of his administrative principles

'to government as well as industry. Whereas both men stressed organization

processes and tended to ignore individuals as such, both felt that the

success or failure of an enterprise was due to the traits or

characteristics of the manager-entrepreneur-1L..3er (Wren, 1979).

Human relations, constituted the second , major approach to

administration. Two major contributors to the movement are noted: Mary

Parker Follett and Elton Mayo.

Follett contended that the fundamental problem of any enterprise,

whether it be governmental, educational, or business, was the huilding and

maintaining of dynamic, yet harmonious, human relationships. Further, in

the "work of society and industry,'" human relationships are at their best

when difference is solved through conference, cooperation and coordination

(Metcalf and Urwick, .1942, p. 14).

Mayo emphasized the dependence of productivity on_small-group unity.

Although his pioneering research effort at the Western1Blectric Company's

Hawthorne Works in Chicago is subject to various interpretations, Mayo's

findings clearly indicated that economic and mechanistic approaches to

management were inadequate. While ' wages and working conditions are

important to the worker, they rank second to what Mayo called "a method of

living in a social relationshii" (Mayo, 1946, p. 73, 75).

Ajthird approach is charadterized by the interrelationship of both the 1

behavioral science and the administrative approaches.

Chester Barnard appears to have been the first to relate administration

3
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to the behavioral sciences. One of Barnard's major contributions was the

concept of effectiveness and efficiency. In his book, The Functions of the

Executive, he states (Barnard, p. 14, 1938) :

Effectiveness is system oriented and.has to do with the
achievement of organizational goals. Efficiency, on the
other hand, is person-oriented and has to do with.the
feeling of satisfaction a worker derives from membership'
in an organization.

For the first time, the interrelationship of organizationil achievement

,and individual satisfaction was noted. This conception did much to_put_the

work of Taylor and Fayol, who had concentrated on organizational

achievement, and Follett and Mayo, who had tended to emphasize individual

satisfaction, in appropriate perspectiVe. Whereas the first approach

emphasited manageient and production and the second approach emphasized

interpersonal skills and human relations, the third approach emphasized the

interrelationship of both the behavioral science and administrative

approaches.

The MIS Executive Style

Much (if not most) of the literature today regarding MIS executives is

heavily business-oriented. As' such, certain caution should be used in-

trying to apply the managerial techniques of business to higher education:

Gardner and Parker (1978, p. 10) thought that because institutions are

"administered" and not "managed," that the decision-making process becomes

more political than managerial. In a similar manner, Drucker (1974, p.

335) states that it is in the nature of the organization whether or not

administration or management is the most appropriate type of leadership.

Within higher education, informed academic judgment rather than numerical

methodology methods is used more often than not by adtinistrators (Bowen

and Glenny, 1976, p. 27). And finally, as Nevins points out (1962, p. 87),

1.15
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outside political pressure rather than inside planning has far to do

with how administrators in higher education take decisions and operate, in

general.

With these caveats in mind, a Characterization of successful MIS

executives in higher education will be attempted utilizing Blake and

Mouton's managerial grid (Blake and Mouton, 1964) and Soden's stereotypes

.of MIS executives. /t should be remembered that these exercises were deve-

__loped-within a business'environment. Bloom-(1980) reviewed Soden's charac-

teristics 0 an MIS executive, however, his interpretations differ from

those expressed in this paper in relationship to higher education.

Soden writes strictly from a business/managerial viewpoint; he states

clearly that the "M/S archftect" (the individual-in-charge) is the "prime

determinant" of success or failure (1975, p. 32).

He classifies the MIS architects into five stereotypes based on three

taskscontrolling, ,planning, and organizing. For reasons that are not

entirely explained, he does not consider the tasks of communicating, moti-

vating, problemsolving and persuading--all prerequisites to effective admi-

nistration (Walker, 1979,. pp. 4-8).

In reviewing Soden's classifications from the business environment, an

attempt will be made to liken them to possible counterparts in higher edu-

cation. In so doing, the reader is asked to imagine that a committee has

been established at a large institution, known as MIS Guided University

(MGU), to oversee the development of an MIS. This committee is composed of

the following individuals: the recently-hired Director of Institutional

Research; a tenured professor; the Chairperson of the Quantitative Methods

Department; the Vice President for Business Affairs; and an outside con-

sultant. Each of these individuals will serve as head of the committee.

5 .11
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Scden's flamboyant conceptualizer is a creative, perceptive,

persuasive, "blue sky" type manager. He/she is oriented toward.top

management's inner circles and because of his or her persuasiveness can

obtain "mammoth commitments" of resources (Soden, 1975, p. 37). He or she

attracts young, inexperienced, but highly motivated professionals.

However, his or her inattentiveness to the_dayr!to-tday .operations--and- lack-_ _ _ _

of desire to oversee the detail work eventually lead to his or her losing

control of the project. By the time top management real'zes that it has

far exceeded the cost/benefit ratio originally projected, the flamboyant

conceptualizer (FC) has already moved on.

In our scenario at MGD, the new Director of Institutional Research is

the flamboyant conceptualizer's counterpart. Similar to the FC, he is

wellinformed and attuned to what is happening at the institution. Also,

he has the ear of top management and is able to persuade the administration

that an MIS will solve all their problems. Further, he aroues that top

administration will no longer have to use educated guesses whose roots are

in magic pencils and Kentucky windage. Instead, they will have detailed

custom reports on which to base their decisions. Two years and two million

dollars later, the faculty is irate over the infringement upon their

academic freedom, the presiaent has been fired, the project has been

abandoned, and the new director has been promoted.

Soden's sebond type of MIS executive is the benign underachiever.

Typically he or she has been around for a long time and knows how not to

make waves. He or she is a survivor who takes no riaks and because of this

makes few mistakes. Also, his or her lack of any established performance

measures allows him to cover up his or.her failures.

1 7
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ht MGU this could representthe old establishment, or a faculty that is

set in its ways and extremely resistant to change of any sort. In this

setting, a tenured professorneeding something to do until retirement--has

been put in charge of the project: Like the benign underachiever, he has a

great deal of*responsibility now, but little real power to control the

situation. In charge of the project, he :ends to ignore many of the direc-

tives from the top and to plod along in an established pattern designed not

to offend anyOrie or raise any hopes. Eventually the project will die of

lack of inertia and commitment (memoed to death) just as he (the old prof)

said it would.

The tyrant is characterized by Soden as having a very poor

understanding of the entire situation and having only budgetary control

over the project. As such, he or she runs che department with an iron

hand, being exceedingly tough on noncritical issuessuch as punctual

attendance at meetings or using wooden pencils instead of BICs--and rather

non-committal on matters of some real -abstance. Within higher education

this type of administrator now seems to be observed much more frequently,

especially in these times of severe financial hardships and declining

enrollments. Conditioned to bare-bones budgets, he or she thinks of very

little other than current expense. At MUU he is represented by a

department chairperson, and his leadership on the mq =mmittee would at

best be ineffectual; however, no harm would be done. This is not

necessarily true with ;:oden's next stereotype-f..thb.efficiency expert.

The efficiency expert in business completes an MIS project on time and

usually within the budget. Unlike the benign underachiever, the efficiency

expert has considerable power and excellent organizing abilities to manage

his or her responsibilities. The only drawback is that because very little

7
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imagination has been used in designing,the system for the future, it will

probabli end up more operationally-oriented than tactically-oriented, thus

making' it less useful for the organization, with relative inflekibility

leading to costly retrofits (Soden, 1975, p.- 30). The Vice President fin

Business Affairs af MGU would seeM a logical: choide to fit this

description. AS a stereotyped efficiency expert, he would have great
)

difficulty understanding an, accePting the "authentic tradition of

amateurism* (Brown ind Luegke, 1978, p. 75) which accompanies some

university administrators who come up from the academic disciplines and who

will soon keturn--after a brief stint of, administrative service.

Universities are many things to many people--but efficiency is not one of

their strong suits, as collegiality and commiittees do not encourage it..

The final MIS type is the fast-tracker. According to Soden this is the

one MIS executive who combines all the,best traits of the efficiency experi

and the flamboyant conceptualizer. Within business and,industry this is-
,

the ideal person for an administrator. Within higher education; however,

this combination is less likely to work. The efficiency expert could not

accept the fact ,,that most major Arhange is effected from outside the

institution and that his/her conirol over political matters is almost non-

existent.

Th.: truly effective Mrs administrator in'hiper education would benefit

from a combination of characteristics of all five of Soden's types, pius

some othet qualities.

At MGU there is no one person who fits into the categori of fast

tracker, so a consultant has been brought in. This consultant has been,

hired because he/she has the vision and charm and drive of the flamboyant

conceptualizer. This, however, ,is tempered with the knOwledge of the

143
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reality of the people and the-system all too well known by the'benevonnt

underachieverand knowledge as well of the budget constraints he/she

must five with, and the possibility of not tiaving dInds appropriated aiain

(characteristic of the tyrant). Lastly, he has the organizing ability of

the efficiency expert and the necessary clout to ensure cooperation among

his peer

Some

s.

other des,irable qualities would include the ability to

"diplomatica

4
' individuals who are,resistant to change and who will expend incredible

lly persuade" and to work as a problm-solver with groups of-

amounts of ener

should not be vie

gy resisting decisions viewed as alien. ThAs resistance'

wed as wrong--in fact, it may be very goodii)possibly"

shows interest; or at least that the faculty is noE smugly complacent or

completely apathetic about anMIS failure. An MIS may be implemented, but

it can also be ignored.

In a further attempt

styles, a "grid approach" ha

'

.to conceptualize the'se blends of leadership

been attempteduEilizing the efforts of/Blake
%

and MOU,tbn 1):and overlaying Sodenls stereotypes based on possible

leadership styles cohcerning, people and production in a managerial-mode.
N

The.grid alternatives reflect
,

two dimensions: "concern for people" on

the veitical axis, and' *concern tok .&cduction" on the horizontal axis,

with each axis, having a nine-point

:representing minimum concern and the num

scale, and'with the number Z

ber 9 indicating maximum concern.

Adthough a variety of different,possibili tes, could be shown, Blake, and

Mouton_emphasize those'only at the four corne

these five positions depicts a definite, but

regarding how managers orient. themselves

,production that involve people.

s and,in the middle.: Each of

different, get of asSumptiOns

for managing situations of
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In the 9,1 style, heavy emphasis was placed on.. task and job

requirements, with the manager occupying a ,positiod of authority and being

responsible for his or ter subordinates so that production objectives could

be reached. This would correspond with Soden's efficiency,expert, who also
NV

.has a position of authority and is highly production-oriented, but has

little regard for people except as they affect morale. The 1,9 style

emphasized satisfying the needs Of people in a way similar to Soden's
1

benign underitchiever--by nOt rocking the boat and thus risking offending

someone. The 1,1 approach would best'be typified by Soden's tyrant who

4hovo little concern for people or production, but is much more concerned

with 18%., the budget is spent and whether he survives.

10
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Whereas Blake and Mouton classify the5,5 approach as a managerial

style ("country club executiven-with many drawbacks, the authors feel that

this style 'more often typifies administraive functions *rather than

man#gerial. This style also recognizes the responsibility of the person in

charge to plan, direct, and control. But the 5,5 manager leads, motivates,

and communicates--:rather than commands--to get the work done.

The 9,9 approach typifies the "fast-tracker! of Soden, the person with

the ability to rer,lve, the inherent conflict, between organizational

purpose, production goals, and the, needs of people. Because people

understand and have a real stake in the outcome, this approach'creates

optimal work conditions, so that there is little or no necessity for

direction and control in an authority-obedience sense. The 9,9 assumes

that there is a real and viable product being,produced and.that success or

failure can be measured by the quality of that pmoduct and the satisfaction

of the production team and the end-users. In higher education this may not

always be the case. If, as Toffler (1970, p: 334) states; "the school is

the factoryvand the faculty are the workers, and the students are the raw
1-

material...," then what is the product? If the .final product is the

finiShed student, is this quantity or quality measureable'or controllable?

In summaiy, the effective MIS executive in higheii education is probably

more administrator than manager, thus mcme people-centered than job-

centered. Table 1 compares some oF. the administrative traits found in the

effective MIS executive within higher education to an MIS manager in

business.

11
De-
,
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Table 1

Characteristics of MIS Leaders/Architects.

HIGHER EDUCATION

MIS ADMINISTRATOR

1)

2)

3)

4)

5)

6)

7)

8)

BUSINESS/INDUSTRY

0

1)

2)

-

3)

4)

5)

6)

7)

8)

MIS MANAGER

Spends a lot of time doing "the

same things" that the employee
does.

Makes detailed assignments.

Tight supervision.

Compartmentalizes employee tasks.

Tells employees that they
are "not paid to think."

Goal oriented/profit motive.

Isn't concerned with employees'
outside interests, families, or
problems.

Apolitical.

Takes More of a leadershiP
role. Spends more time
planning and supervising.

Allows employees freedom to
do their jobs their own way.

Relies on team building
efforts.

Involves employees'and
encourages understanding
of the entire project.

Encourages suggestions.

Issue oriented/social
synergism.

Very,good at interpersonal
skills and is a good team

person and morale builder.

Understands the power struc-
ture and recognizes political
interest groups. A very
effective political diplomat.

The development of an MIS within an educational environment can be per-

ceived As a threat by many entities. The astute MIS administrator must be

fully aware that any attempt to centralize basic data is likely to be of

great concern to individuals and groups in a political arena. Some politi-

cal power is inherent in the ability to interpret and manipulate data and

the information on which decisions are based. When the information for

such systems provide the justification for political decisions, the MIS and

its administrator are likely targets for attack.from displaced political

entities. These entities are first to jud9e an MIS administrator as a

failure.

153
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In the political atmosphere of higher education, an effective MIS admi-

.

.nistrator must maintain constant effort to build the trust and confidence

of all the entities he or she serves. Open-endedness and honesty with all

entities is necessary to promote the kind of understanding that will

support and undergird an MIS effort. Especially, it is important for lower

echelon administrators to know how and for what purposes information about

the entity for which they are responsible will be used. Feedback of this

nature is invaluable in cultivating the kind of trust and cooperation

needed for a successful MIS.

The effective MIS manager tries to breed an atmosphere of trust through

open-endedness and honesty as well as through his or her experience and

understanding and intuitive feel for the politics involved. If he or she

is succeessful, synergy will pervade the.institution, and the MIS will have

a chance to grow and become useful. If not, parochialism and mistrust will

prevail and the MIS is either resisted, sabotaged, ignored, or abandoned.

Only when the personal characteristics of an MIS administrator support and

enhance an atmosphere of trust and cooperation between all levels of admi-

nistration is there any likelihood that the MIS effort will ever be termed

sUccessful.

A
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Recruitment of Computer Services Personnel
for Colleges and Universities

Albert L. Leeuc, Jr.
Miami-Dade Community College

Miami, Florida:,

Far too many administrators, confronted with the discouragement /

of recruiting qualified computer services personnel, succumb to

despair. This paper takes a more optimistic view that competent

data processing talent can be attracted to work within higher

education. The shovtage of computer progiammers and analySts

is a nation-wide problem, common to all organizations; even

those toward which .colleges cast envious glances. Meeting that

challenge calls for a.ccntinuous and consistent recruitment

. procedure.

Recruitment is composed of contact, interview, and closing.

Tips for each of these phases of recruitment are given, although

the central message is that no bag of tricks is going to solve

the problem of difficult recruitment of data processing personnel.

Rather, successful recruitment is a result of vigor, optimism,

and follow-through on the part of the recruiter.

15
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Herb Halbrecht, at last year's National CAUSE Conference, challenged

higher education administrators by noting that he did not believe that

colleges and universities could recruit the top 10-15% of data processing

capability for their own operations. Halbrecht meant for his remarks to

be controversial; and he also meant for his remarks to goad educators on

the subject of low salaries. Notwithstanding his agitation, some people

think the recruitment situation may actually be quite a bit worse -- perhaps,

they say, higher education can no longer recruit the top 90% of the personnel

*. within the computing field. Certainly there is a great deal of discourage-

ment about recruitment. Fortunately, this discouragement is based on

circumstances less substantial than any.inherent inferiority of employment

within higher education administration. It is based, rather, on a lack of

understanding of two basic facts about recruitment:

1) Recruitment is a key part of personnel management activity, which

also includes aelection, motivation, development, and retention of personnel.

NOne of these activities gets the understanding or attention it ought to in

most organizations.

Why are personnel activities given such short shrift? A partial reason

is that many managers erroneously feel it is not in their responsibility,

that somehow a staff Personnel Administration function is taking care of alI

those things. Another reason is that, in colleges and universities, those

'responsibilities are very poorly recognized, owing perhaps to the idealized

collegial nature of the enterprise. And it is also true that computing

services management everywhere is beset with such technical challenges that

personnel management is forced Into a lower status.

2) Recruitment takes a lot of effort. Not only does it take management

attention, but.it takes time. Good, careful recruiting of a key person may

take six months or more.

Why is recruitment so difficult? First of.all, there are always many

qualified individuals who are satisfied with their current situations and

who are uninterested in applying for any new position. Secondly, there truly

is a shortage of computing professionals. One estimate is that the DP

industry was more than 300,000people short of its needs in 1981.1, All

installations, and not just those in higher education, are having io dig

harder to get qualified individuals fbr their computing services areas.
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This paper attempts to deal with the nature of successful personnel

recruitment. Colleges and universities deserve and need the best information

systems professionals. Recruitment has to be emphasized in order to attract

the kind of individuals who will achieve the results in administrative

systema*that higher education needs.

How is Contact Established With the Prospective Employee?

The first step in successful recruitment is to establish an applicant

pool. For some clerical and mechanical occupations in a typical Computer

Services organization, a local advertisement will bp adequate to gather

sufficient candidates to' make a good choice. However, for most professional

positions, recruitment will have to be more extensive. A recent Fox-Morris

Perbonnel Consultants survey
2
classified the following occupations as the

1110 most-sought-after" job titles in computing organizations:

1) Applications Programmers

2) Systems/Software Programmers

3) Systems Analysts

4) Telecommunicatidhs Specialists

5) DP Auditors

6) Systems Managers

7) Data Base Managers

8) Software Engineers

9) MIS Directors

10) Entry-level Computer Science B.S. graduates.

For the remainder of this paper, titles in this list will be our major

concern, since they give the organization the greatest challenge in filling

open positions, and since they are a relatively homogeneous set of occupa-

tions falling within the quasi-professional and administrative activities

of,Computing Services organlzations.

For'these prospective employees, contact has to,occur in creative and

imaginative ways, using many different modes of inforplation dissemination.

A few typical ones are the followingl

1) Present Employees. In a survey reported in 1atamation
3

,

referrals from present employees or by word of mouth ranked as the most

effective methods of recruiting.

2
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When an installation's present employees are pleased, they will be

ardent recruiters themselves, telling former colleagues and friends about

opportunities when they are available. This contact mode is'easy.and

inexpensive. If the installation's employees know that their employment

suggestions carry weight, they will be as responsive as they would be with-

any viable suggestion program.

2) Local Advertisements. Of courSe, well-placed newspaper advertise-

ments in the local media are an essential part of a successful.contact

campaign. Any advertisements, and especially local ones, must,conform to

the institution's Affirmative Action (or other) guidelines in regard to

placement. Content should reflect the institution's image and should also

reflect the needs of the position. However, there is no need to write an

overly-staid advertisement. Hopefully, there should be some point of

interest in the advertisement beyond a position announcement.

3) Regional Advertisements. Similar advertisemirnts can be placed in

newspapers with regional coverage. This mode is particularly apt when the

regional paper's circulation area includes the local area of the institution.

4) Other Departments. Most institutions have some form of internal job

posting which is used to internally'publicize opportunities. Qualified

perrsonnel in one department usually find out about openings in another

department, even by informal means. 'Assuming a healthy institutional

environment which recognizes internal transfers as potential benefits, this

contact mode Can be a gold mine. It is probable that most industrial

settings have exploited this means of entree into professional computing

positions better than have educational institutions.

5) Business or Data Processing or Computer Science Departments. One

unique aspect of higher education is that there is a body of "captive"

applicants for administrative work who are currently students. Many students

already have specific experience on the machine or system in question, thei7

have generally-positive feelings about the institution, and they are there.

Some instituhons, recognizing this value, have a very close "supplying"

-relations1 p between the academic departments and the administrative ones.

Such relationships can benefit all parties.

6) Local Contacts. Contacts are also possible through local profes-

sional organizations. Meetings of the .Data Processing Management Association,

the Association fc4 Systems Management, or the Association for Computing

153



Machinery may be useful for getting the existence of your installation

recognized locally. Be careful, however,,because blatant recruitment at,

meetings is gauche and probably banned by,the local group anYway.

7) National Advertisements. It is increasingly the cage that, in

order to contact experienced professionals, national advertisements in

trade papers or professional, magazines are necessary. It is certainly true

that management positions have to be sought in a national, market, but many

other positions cannot garner a representative applicant pool without

national advertising.

8) ,Open Houses. One innovative way of establishing contact is to hold

an Open House, with people On-site to answer any questions about the institu-

tion or installation. Contacts made in an atmosphere of hospitality can be

very valuable.

9) Re-contacts. Every time a position opens up, re-examination of

unsuccessful candidates for the last similar vacancy should be made. Walter

Stroman, a management consultant with Peat, Marwick, Mitchell & Co. suggests

maintaining continuous contact and actively tracking the careers of those,

people who interview but are not hired.
4

Such a procedure, pursued

conatantly and vigorously, can yield results.' As much as 20% of the staff

in some organizations did not get hired for the'first position they sought.

. 10 Agencies. Most educational entities are eitherforbidden or

discouraged from working with private employment agencies. If not, that is

a possible'source of contacts. Occasionally, public employment agencies

may serve as a source of applicants.

11) Walk-ins. A "walk-in" is someone who applies for a job without

anyexternal prompting. The person in question merely "walks in" to the

.Personnel office and asks for a job application. Since "walk-ins" are

usually recognized as such only when there are no job openings, the hiring

rate for this class of applicants is very low. s,

Other contact methods (for instance, trade or technical schools, user
-
group mel.tings,,job fairs, career days, and the ACM Computer Science

Registry) may yield additional names. A minimum rule-of-thumb is that, for

professional computing terVices poktions, at least 20 names need to be

secured for every open position;lor some managerial positions, at least

100 names should be considered the minimum to get a true selection process.

Most studies show that, the larger the applicant pool, the better is the

4

1
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subsequent selected candidate. As Erwin Stanton puts it: "...only candi-,

dates who apply can be considered for employment. People we have been

Unable to attract will never be viable contenders, no matter how desirable

they May be. Their potential contribution to our company will never be

realized. Therefore, as large an applicant pool as possible should be

recruited."5

Ik_.rospecti.I7Shouldttmloee's Interview be Used for Recruitment?

Since this paper's emphasis is on recruitment, interview technique will_

not be discussed except in that context. Interview technique is fertile

ground for other topics of interest (technical content of interview,

identity of interviewers, sociability or "friendliness" of interview,

length and specificity of interview, etc.) but these will be left for

another time.
4

First, the interviewer should screen suitable prospective applicants

on the telephone. The teAphone interview should be conducted so that the

applicant is not inhibited by the occasion; for example, when possible,

the applicant should initially be asked to state an appropriate ttme to

receive an interview call. The telephone interview need not be extensive,

but there should be tufficient time to determine if there is a lack of

mutual interest. It may be necessary to ruthlessly prune apPlicants;

an applicant who is diffident about an opportunity will not suddenly

become enthusiastic once he has a personal interview. Also, pruning is

needed to keep selection standards high by eliminating unqualified or

marginally qualified candidates. Those people Who survive the telephone

interview should be invited for a personal interview. The personal

interview is necessary for the serious applicant's interests; he or she

can see things first-hand that the recruiter cannot explain at long-range.

Hopefully, what is seen is positive.

The in-person interview should be-structured. The same questions ought

to be asked and the same discussions ought to be held with each applicant.

If a test is to be given to a trainee, each person should take the same

test with the same validation. If more than one person is to interview,

the people and sequence ought to remain the same.

Although a major purposesof,the interview is to secure information

about qualifications, capabilities, and experience from the applicant, the
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atmosphere should, be such that the applicant can determine answers to all

of his/her questions about the job opportunity.

It should be clear by now that recruitment is, in large part, selling.

The interviewer who is taking the role of recruiter must exploit the

interview as a.sell4ng device. Advantages of the location, the organiza-

tion, the installation, and the institution should be pointed out.

How is Closure Achieved With theProspective Emgloyee?

A salesman finds out early in his career that special efforts must be

made to "close" a prospect. One of the most obvious sales techniques is

that of "closing on a minor point." (Well, Mr. Jones, do you want the red

model or the blue model?) Successful personnel recruitment also calls

Ior successful "closing," but because we are dealing here with people's

lives and careers, "closing" must be as straightforward as possible. No

chicanery or deception can be used.

How a recruiter can end up convincing an applicant to become an

eiPloYee is tied into the organization's motivational procedures once

the applicant becomes an employee. An employer cannot lure someone into

an employment situation which is inconsistent. For example, if the

applicant is "sold" on the job on the basis of his or her ability to

influence job content, if job content turns out to be narrowly defined

and restrictive, the "selling" job has, in fact, set up a diesatisfaction.

The selling.job must, thus, take into account the organization's motive-
,.

tion and-retentiOn policies.

Frederick Herzberg, in his theories of motivation
6
, notes that

people are motivated by intrinsic satisfiers such as the work itself

rather than by those factors which he labels "hygiene factors." Hygiene

factors include such things as pay, etatus, interpersonal relationships,

working conditions, job security, and company policies. Any recruitment

closing argument should concentrate on those satisfiers that should

already be a.part of the work environment: achievement, recognition,

responsibility, and:advancement, ineddition to the*content of the work.

Once the value of these has been established, other advantages of the

college environment can be cited: generally good working conditions,

the charm associated with higher education, institutional continuity,

6

165



166

.-- I

perhaps even ,sychic income. One of the badly underutilized selling points

is that education is a profession with noble aims, with a humanistic view

toward how computing can fulfill those aims. The recruiter should be able

to favorably contrast work at a college with work at a beef packer's, for

instance. In a recent laudatory article on Japanese management

technique
7

, the point is made that "pursuit of purpose" tends to bind

Oeople together in an enterprise. Konosuke Matsushita is quoted as

saying "People need a way of linking their productive lives to society....

A business should quickly stand on its own based on the service it

provides the society. Profits should not be a reflection of corPorate

greed, but a vote of confidence from society that what is offered by the

firm is valued." Those of us in the field of aducation have even loftier

antecedents; we ought to use them to assure recruits that they too can

be a part of that tradition of social resknsibility, intellectual

growth, and scholarly achievement.

One important point: don't attempt to hire a person who is not

correct for the job. But when the person is correct, closure should be

sought as quickly as possible. Sometimes that may be possible at the

time of the.interview. More.often, it is as soon thereafter as approvals

have been secured and necessary paperwork 'has been completed. Studies

show that, if an applicant has not receiyed an offer within two weeks of

the interview, he or she willeasstle that no offer is forthcoming. An

offer within that period exploits the high expectations the interview

should have,engendered.

In brief, there should be nothing tricky about the final closing.

The recruiter should state that Ole organization has a position for the

individual with terms and conditions such as salary and starting date

stated explicitly. A deadline for repiy should be set, and that's it!

Conclusions

One of the reasons for asserting all these facts about recruitment

is to de-mystify it. Anyone who needs people and who understands that

need can recruit: It is not necessary to be a."professional recruiter."

Given some experience with recruiting, managers of Computing Services

organilations can recognize capability and charisma as well as execlaNi-

search firms can, and that is their stock-in-trade.

1 63
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Recruitment should receive continuous management emphasis. All

hiring organizations need an unbroken flow of applicants to reduce the

time of pRsition vacancies and the time needed to activate recruitment

'sources. dn the subjc,ct of management emphasis, a personnel consultant

recently noted that "systems directors who devote less than a quarter of

their time to personnel recruitment are probably unable'to do their jobs

effectively."
8

That is a much higher level of activity'than most managers

devote. And 'yet, there is no substitute for attention to personnel

activity. People cause systems and,activities to Prosper.

The whole rationale behind recrating assumes that there is a

challenge (a pesitiOn, a cause, a situation) which will interest people.

A peddler finds it impossible to sell from an empty wagon; likewise, we

should expect troubles trying to sell a poor situation to recruits.

Also, if' the situatiOn is misrepresented -- or if there is no follow:up

interest in personnel motivation and retention -- there is little merit

in any flashy recruitment effort

. And then there is the matter of money. Money occupies enough '

interest in the recruitment process that it cannot be disrtgarded. A

challenging position can go begging for applicants if the salary has been

established ,too low. The successful itcruiter is, quite frankly, going

to have to be in a situation in which the compensation Package offered is

,competitive. Participation in salary surveys, and the subsequent careful

analysis of results, will help bui/d a rational evaluation process to

hen, determine the dollar size of offers and of existing salaries.
1

The successful recruiter for higher education needs to be competitive

in other ways as well, including the cultivation of a positive attitude.

Every installation, every location, and every institUtion has negative

factors. Dwelling on these can ruin the salesmanship necessary for

successful recruiting.

In conclusion, the successful recruiter

oestablishes contact with asdarge and-as representative a

group of applicants as possible.

screens the applicants, selecting the best Eor personal

interviews

1. C 1
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establishes the personal interview in an. atmosphere of informa-

tion to be supplied to the applicant

.usells" the situation by emphasizing the positive features

the situation

retains and projects enthusiasm for the institution. ,

Administrative computing for higher education ha's many challenges

facing it. One that can be met is the shortage of qualified people. It

can be met with greater attention being paid to key personnel activities:

consistency and vigor in personnel development, emphasis on personnel

motivation, and optimism and perseverance in personnel recruitment:

of
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COMPUTER CENTER PERFORMANCE MEASUREMENT:

A CONCEPTUAL APPROACH -

Dr. George Pidot, Jr.

Temple University

The purpose of this paper is to discuss some of the conceptual

issues behind the use of perfonmance measurement criteria for

administrative computing which is the basis' for a proposed

implementation at a large urban university. We accept dp front

that there-is no "right" way to design such a measurement-

scheme. It must reflect the peculiar needs of an institution

and the management style of its adminfstrators.

167



172

Computer Center Performance Measurement:
4 Conceptual Approach

Dr, George Pidot, Jr.
Temple University

Philadelphia, PA 19122

Temple Overview

Temple Universityis a large urban university with over

30,000 students enrolled for credit and 1,000's more in con-

tinuing education.programs, spread over several campuses

from the main one in North Philadelphia to downtown, to the

suburbs, including a iedical center with a major hospital.

Computing functions from_ a central location which is

facilities managed, a newly formed hospital center, multiple

remote sites, 2 3 dozen minis in user shops and dozens of

micros. Academic mainframes include a pair of CYBERS sup-

porting over 200 termina.s. Administrative work is done on

an IBM processor with 10 billion bytes of disk storage,

running under OS/VS1 using CICS. We are currently

installing an administrati network of 150 terminals to run

our new systems in an on line mode using the TOTAL data base

manager and Easytrieve report writer. They include a full

, function payroll-personnel system and an integrated student

information system including records, enrollment and

registration, financial aid, student billing, accounts

1 68
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receivable and admissions. A facilities management firm

operates the main unit and is doing development work on the

two new major systems.

Computing Governance

The Office of Computing and Information Systems is the

University entity responsible for planning and oversight of

all data and word processing throughout the institution. It

_administers the facilities management contract, reviews all

equipment acquisitions, oversees major systems developments

and is generally responsible for executing University com-

puting policy. The Director is a combination of auditor,

- advocate, coordinator, referee and ombudsman. In the pre-

sent context, he brokers computing services while assisting

' the user cOmmunity in formulating its goals. Both to exe-

cute the formal requirements of contract administration and

to assure most effective use of limited resources, in the

face of widely divergent competing demands, performance

measurement is central. The present discussion focuses on

administrative processing, but many of the same issues arise

in the academic system.

Like many other large nonprofit institutions, the

University is governed)py a veritable alphabet soup of com-

mittees in a pseudodemocratic fashion. Nowhere is this more

the case than with computing, which has generated an ela-

borate governance structure all its own. This arrangement

tends to generate widespread participation with a minimum of

responsibility on the part of anyone. Occasionally, outspo-

ken individuals deviate from the rules, therebN', causing

1. ti*
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confusion and generating progress. This has singular

iMplications when one examines the institution of perfor-

'mance measurement.

Administrators are enchanted with the "magic" of

computing, even while bemoaning late production.runs,and

slow systems development. Their historical approach has

been to throw computing, especially hardware, at problems to

make them go away as if it were a panacaea. While they are

quick to critize non performance by the center after the

fact, they are less eager to define haid and fast Standards

for operations let alone developments, particularly if their

own activities will implicitly be measured and affected by

them.

Market View

Conceptually, we may view a University computing center

as functioning like a firm in the marketplace, purveying

needed services to its academic and administrative users from

whom it extracts fees necessary to recover its operating

expenses. In this view, the successful director is one who

,correctly assesses what his users want and plans so as to

provide it at minimum cost. One might even envision a

reward scheme tying some element of compensation to the

"profitability" of the operation.

A 'iariety of cost allocation and chargeback mechanisms

are derived from this paradigm, designed to make computer

centers more or less responsible to their users. To a

degree,.the use of performance measurement is an alternative,

1 70



or possibly a complement, yhich recognizes the practical

difficulty,,and political unreality, of implementing these

approaches in some academic communities.

One problem with the market approach is that it is pre-

mised upon the sovereign consumer who knowledgeably chooses

among alternatives. In fact, most academic administrators

today have at best a faint notion of what to expect from

computing and want little to do with it.

Ideally, chargeback provides management information to

the center director while encouraging economy on the part of

all concerned, leading to the selection of the most cost-

effective options within computing and between it and

alternatives. ,Even in its less potent implementations such

as cost allocation, there is an awareness of ones impact on

resource use which ameliorates the otherwise unslaked demand

for more service while simultaneously encouraging support of

the necessary budget.

The Ipproprfateness of the market model is strained in

the acadetic environment where there is no profit incentiVe

and the multiplicity of nominal institutional goals is

poorly defined. Managetent oversight is often diffuse and

in times of budgetary stress likely to consist of mandates

rather than reliance on budgetary autclomy. Particularly in

the administrative arena, there is strong interdependence

among uses and users which mitigates against untrammeled

freedom of choice. In fact users a e not viewed as equally

'important or meritorious, and,there is a prefete

171
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security of the known mandate rather than the unsettling

risk of innovation or free choice.

Temple lies near the extreme of nonreliance on the

market based approach. At the present the center director .

juggles his resources to meet the perceived needs of key

users which are negotiated in a highly .politicized

environment. On the one hand, given the absence of clear

cut expectations, he does have comparative freedom to func-

tion as he believes most apPropriate. On the other hand, he

know he can anticipate endless administtative review -

generally long after the fact-by individuals not well versed

in computing who will try to second guess him.

Fiscal Climate

Most academic computing centers function-in an environ-

thent of fiscal austerty. They simulatnaeusly are pressed

for more services while finding their budgets threatened.

It is essential to develop a mechanisth reflecting to the

user the impact of his potential-decisions on computing

resources, and educating the top administration on the real

effects ofproposed budget cuts. One ought to distinguish

strategic budget games in which one threatens sensitive ser-,

vice reductions to generate short run savings in ones own

arena from the need for a genuine assessment of long run botal

cost implications of alternative resource allocations.

A particularly vexing question in the tight budget

environment involves the solicitation of new uses/users

which you believe would benefit from computing services.

1 72' 5



This is exacerbated if they involve politically weak depart-

ments or unpopular causes. One has an institutional respon-

sibility to educate administrators on the benefits of new

applications without becoming a computational Don Quixote.

Charting progress in systems development is especially

complex. The hi-gh level administrator whose cachet'is 0

necessary for acceptance is removed from the process which

is attended tc by operating level individuals who lack the

broad perspective and tend to protect pafochial interests

and maintain old ways of doing business. The process is

also_victim of the Smith/Jones phenomena. If the Jones

system has a feature I want it and if the Smiths use that

procedure we'couldn't adopt it. The-elaborate commiLtee

structure tends to lead to-the Chinese menu approach to

systems definitions in which the box marked 'all of the

above' is inevitably selected. The center director must

adopt a position somewhere between-the benevolent dictator
0

who knows the 'right' answer and completely caving in to all

re9uests.

Regardless of the mechanisms for for judging and deter-

mining performance, ultimately one requires high level deci-

sions on the allocation of resources to computing as a

whole, and in particular to the development of major new

initiatives. In fact most instituions do not take a unified

view of computing resources and practice some form of incre-

. mental budgeting. This leaves the center director to com-

pete with other unit heads without clear cut directives. In

6 ^ 17
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this environment one frequently finds that major users are

trying to wrest dollars from the center while simultaneously

pressing for new systems to relieve their service burdens.

Performance Criteria

A well designed set of performance criteria should serve

the dual functionS of providing a mutually compatible

operating environment as well as after-the-fact accoun-

tability for bothithe purveyor of computing services and the

user. Clearly the center needs a set of-marching orders

.
which defines the user's realistic expRctations and is con-

sistent with available resources. Perodically actual per-

formance must be assessed against these standards in an

objective fashion. Equally significant, however, the user

must commit to a set of directives which describe his own

contributions to what is in fact a joint activity. User

performance should also be monitored and evaluated, both to

assess accurately responsibility for failures and to provide

a basis for system modifications to avoid them in the

future. Higher level management may be at least s

interested in using performance data to examine the users

use of the system as the center's maintenance of it.

Particularly in an on-line, data base environment,

responsibility for data timeliness must be

clearly assigned. In many cases, the naive user may be his

own worst enemy, and the center must be prepared to protect

him from himself.

The existence of facilities management, as opposed to

1 "' 7



in-house, does not significantly after the need for- perfor-

mance measurement. It may however, heighten the perceived

need for assessing performance and strengthen the sense of

accountability, particularly if payment is affected by it.

One difficulty with actually assessing performance is

that in a public forum users may subscribe to 'goals which

are consistent with generally recognized University objec-

-4 r-
tives while privately assessing performance by more-

_
parochial criteria. Far from preferring obj,ective

accountability, the powerful administrator may be yLappier

with the backroom agreement which satisfies his narrow
0

demands of the moment.

Particularly if part of the evaluation consists of post

hoc questionaires to elicit feelings of user sentiment,,one

may find that the assessment itself is inconsistent. While

surveys are important, one should recognize their common

failings of poor and biassed responses, in which most recent

if less significant, events loom large in the users mind.

Anonymity of answers may also lead to irresponsible

commentary, particularly if the users themselves have per-

formed poorly.

One intriguing query reminiscent of the old question

whether a sound is made by tree falling in an uninhabited

forest'is whether there is a failure to perform if the user

doesh't perceive one. If a system recovers from a problem

unknown to the user, is that a 'problem' to be reported or a

plus for the system. Conversely if a user fouls up due to

175
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an unwieldy system, is that pecessaLily the user's fault?

Charging Administrative Environment

It may be instructive to contrast the academic user com-

munity with the administrative. At least at Temple, the

former are generally more satisfied with the current state

of cotputing services. This is primarily due to their

superior technical undeTstanding and their ability to enun-

ciate precisely what they want. In general they want a

stable utility for their use and their only cry is.'more'.

Administrative 'users' never come near the computerv don't

speak its language and have a hard time knowing what it is

reasonable to ask from computing. Traditionally., computer

centers provided education and documentation to enable aca-

demics to solve their own problems while keeping administrav,

tors dumb so their services would be needed.

Changing hardware and software technology will pro-

foundly alter the situation. On-line systems will obviate a

major source of dependence in data entry. By the same

token, they will generate new demands for reliability, reco-

verability and backup. A.well designed report generator may

similarly reduce problems of Aata exit - commonly referred

to by the euphemism 'special requests'. This will enhance

the need for documentation, education, and security. The

emergence of fourth generation languages will even sbift the

locus of new systeregeneration from the center bo the user,

especially in a data base environment. This may enable the

emergence of genuine MIS (management information systems) as

opposed to OIS (operational information systems). The goal

o>



will change from one of measurable identical throughput to

ane of flexibility - "I will never do the same thing twice".

The movement away from batch processing will reduce

probleMs of scheduling and create a new problem of

synchronization. The administrative'work load will no

longer be neatly predictable and malleable, rather it will

be ad hoc and 'Peaking. Thiswill make machine usage less

efficient which is probabli desirable given the relative

trends in people and hardware costs.

Analogously we will see the proliferation of micros and

minis in administrative offices. Why do people who don't

currently know a bit from a byte want to operatetheir own

hardware? Are they crazy or do they know something that we

don't? Big machines are by most standards technically

superior and probably cheaper. They could do almost

anything better than the little ones... but they don't. The

key is that distributed processing offers a feeling of

control over ones own destiny which has been notably absent

from centralized computing. In the broadest sense, if we

define success as making the users happy, then the apparent

flexibility and user friendliness of small machines may well

make them more efficient. Paranthetically this should make

, users more tolerant of computing center problems. 'A bursar,

with an Apple II on his desk.is more likely to sympathize

with the message that a head crsh has delayed the

receivables run. In sum, the academics and administrators

^are becoming more alike in their demand for services.

- 19 -
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Concerns

k significant concern in the implementation of p6rfor-

mance measurement is the 'potential distortion of incentives

caused by stressing quantitative indices. If taken

literally, emphasis on volume measures could make efficiency,

enhancing modifications appeat unattractive. In a broader

sense it is no longer clear that machine efficiency is the

most important goal. It may cost more people Money than. it

saves in hardware dollars to produce optimized COBOL code

making minimal demands on storage. Particularly as one

moves into on-line processing, can one even say wbether a

user bonsuming more machine cycles is bad (chewing up the

machine) or. good (making use of computing). More impor-

tantly in a system stressing mechanical measures one may

fall into the trap of centrally planned economics where

quality and innovation are sacrificed to meet the targets.

Ironically the ultimate goal of performance measurement

should be its own dissolution when we reach an era where

users are all self-sufficient and independent, plugged into

a utility which provides power on demand.

6



s Performance Criteria for Administrative Systems Services

John T. Schmitt, Executive Director!

Temple University Computer Activityf

PhiladeTphia, Pennsylvania

1

This paper suggests criteria by which the administtrative systems

, I

services of a university computing center might bOneasured.

Theleper outlines a variety ot measures for eachqategory.

!

Potential services fall into two broad categories: \

\

. Production activities - services associatedwith the

ohgoing operation of extsting administrative systems; and

support of the user community via existing fliechanisms;

Systems development activities - services orien'ted to the

modification arid enhanqement of administrative sytems,

.and creatton of new facilitieS'and modes of operation.

The paper.defines a number of criteria in each of the above areas
0

apd suggests mechanisms for arriving at measurable objectives in

each categoryragainst which performance can be monitored. The

approach suggested encourages a continuous process of goal

definition, service delivery, user feedback and subsequent

redefinftion of needs.

I
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A. LNTRODUCTION

This paper suggests cri

institution's administrative

eria by which the performance of an

computer center might be measured. The authors

believe that computer center activities are best measured against_a_series

of public, quantitative goals and objectives. Such goals and objectives

must be developed through thi cooperative effort of the computer center,

the user community, and senior institution executives.

Computer center activit es in support of the administrative community

can be divided into two brod categories:

Production activiities - activities associated with the operation

and execution ofiexisting administrative systems;

Maintenance, user liaison and systems deve'opment activities -

1

activities direted to the modification, enhancement or

development of administrative systems.

B. PRODUCTION ACTIVITIES '

Production activities are those activities associated with the

'operation of existing computer programs and systems. Such activities are

usually performed by a computer center's operations group and usually

involve production control and computer room staff. In general, production

activities are regular and easily measured,by a few simple manualprocedures

and by measures derived,directly from the operating system. This section

details a'number of measures which can be implemented simply and quickly and

highlights measures which are appropriate to the performance evaluation of

interactive systems.

150
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The authors recommend that performance be measured by broad categories

of users. One suggestion for such user categories is:

Student information related systems

or-ilnance systems

Human resource information systems

o Other systems

The precise definition of the systems to fall within each of the above

categories (or the categories themselves) should be made in accordance with

the organization andolanagement traditions of each institution.

1. Number of Scheduled Jobs by "User Family"

A scheduled job is defined as the execution of a pre-

existing program or system which is requested as part of the

computer center's normal scheduling procedure. A "budget" can

be developed for the number of scheduled jobs to be executed

each quarter. Computer center performance can be measured by

comparing the actual number of scheduled jobs executed, in the

quarter, against the budgeted.number for that quarter.

2. Percent On-Time Delivery for Scheduled Jobs by "User Family"

This measure compares the number of scheduled jobs

delivered on time (Lee' at the time,requested by the user) with

the tdtal number of scheduled jobs executed. This is a measure

of the computer center's reliability with respect to the deliyery_

of administrative systems output.

3. Number of Unscheduled Jobs by "User Family"

An mnschedbled job is the execution of the existing program

or system whose execution is requested apart from the computer

2
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center's normal scheduling procedure. 's criterion measures

the computer center's ability to execute ad' hoc e q uests. A

"budget" can be developed for each quarter, and the compu r

center's performance can be measured by comparing'theactual

number of unscheduled jobs executed against_bu1get_for that

quarter:

4. Time -inQueue for Unscheduled-Jobs

This.criterion measures the number of days required to

return output from unscheduled jobs. The "time in queue

distribution is a' measure of tho computer center's ability to

respond rapidly to unscheduled user requests. The distribution

shows the number-of unscheduled jobs which required:

thru "n" days to be executed.

5. Percent Hardware Availability

This criterion measures the percent availability of

computer hardware. As such, it is a measure of the reliability

of the hardware/software configuration which supports the

administrative community. The measure compares scheduled hours

available with actual hours available.

Additional measures of performance are required by extensive use of

interactive adMinistrative systems. Some suggested interactive

performance criterial are:

6. Number of Interactive Transactions Processed

This criterion measures the number of inquiries and updates

processed by various interactive systems. This is a measure of

3
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the computer center's ability to process interactive system

work load. A "budget" for the number of transactions to be

processd can be developed for each quarter; the actual number of

transactions processed in that period can ther be compared

against those budgeted:

7. Response Time

Response time is a measure of the time-required for an

interactive system to process an individual transaction.

Response time usually measure&by the computer's operating

system or transaction monit.r. Typically, administrative

systems strive for response time on h order of 5 seconds or

less.

8. Percent Availability of Interactive Systems Central Site

Hardware

This criterion is a measure of actual versus scheduled time

available for tOe central site computer hardware. This measure

iS similar to the performance measure outlined in 5 above. Since

a failure of the central site hardware implies failure of all

interactive systems support, this measure should be maintained

separately as an important measure of interactive systems

reliability.

9. Number of Network Failures

This criteria measures the number of equipment and software

failures associated with individual terminals and controllers

within the administrative communications network. Network

4
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equipment failures constitute a measure of reliability of the

interactive system hardware from the'perspective of the

individual user.

C. MAINTENANCE, USER LIAISON AND DEVELOPMENT ACTIVITY

These activities are usually performed,by the canputer center'scol

programmers, analysts and managers. These activities cover a broad range of

functions including programming, system design, system specification and

user liaison. Activities included under the general title of maintenance,

systems development, etc., are generally more difficult to measure in a

statistical sense than those assOciated with production activities. Man-

hour budgets by quarter can be established by each of the broad categories

by-"user family": Actual man-hours dedicated to these tasks thus become a

meaningful measure of the computer center's efforts by type of function by

user category. Some suggested categories for measuring activities.are:

I. Remedial Activities

Remedial activities are those activities assoctated with

------------------

.

the correction of production failures, program f,ailures, input
t

etc. In essense these-are "fire fighting" tasks required

to-kintain_the smooth operation of admimistrAtive systems. ,In

an "ideal worl?sucli activities would not be-required; however,

im the "real world" activitfgsuch as these occur frequently.

a

2. Maintenance Activities

Maintenance activities include such functions as design,

programming, documentation and operational changes mandated by

external agencies to existing administrative systems and



O.

programs. The key to the definition.of this category is the

mandated nature of such changes. As an example, pay rate

changes mandated by union negotiations, or grade changes

mandated by the faculty senate are considered maintenance

Changes. The authors suggest two sub-categories be defined:

Small scale maintenance - ihose maintenance activities

which require less than 10 man-days effort;

Large scale maintenance activities - those maintenance

activities which require-more than 10 days effort.

3. Enhancement Activities

Enhancement activities include such functions as design,

programming, documentation and cfperatidnal changes\made'on

request to enhance the value of a pre-existing adminiStrative

systen or program. Key to definition of an'enhancement is the

non-mandated or voluntary nature of the activity. The authdr

suggest that enhancement activities aiso be circumscribed by

some man-day limit on the size of these projects. For example,

enchancements might be defined as those projects or changes

which require fewer than 90 man-days.effort.

4. Ad Hoc Requests

Ad hoc requests are essentially small scale requests for

special reports or processes which may involve programming or

extensive job set-up for pre-existing programs. Such requests

typically require close coordination between user liaison,

programming and production control staff. By their very nature

6
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ad hoc requests are small scale (usually fewer than 10 days,

more typically fewer than 5 days).

A further qualification on the concept of the ad hoc

request is that it typically requires that data be extracted

from existing data files (data bases) rather than the

implementation of programs or procedures to provide data to such

files.

5. User Liaison Activity

This is P general category for administrative systems

activities and includes such activities as general interaction

between computer center staff and the administrative user

community. Typical activity includes production scheduling,

user training, small-scale feasibility studies and the

preparation and refinement of user documentation. Feasibility

studies conducted within this categbry-are.typically small-

scale; i.e., fewer than 10 to 15 man-days duration. Larger

feasibility studies shOuld be included under the category

"Systems Development".

6. Systems Development

This category of actiVity, includes such efforts as design,

specification, programming, and documentation of new

administrative applications. The category also is designed to

include large scale enhancement activities; he:those requiring

more than 90 man-days effort. Large-scale feasibility studies

(those requiring more than 15 man-days) are also included in

this category.
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D. OTHER pERFaRACE. CRITERIA

In addition to the criteria suggested above, the authors suggest that

two additional measures of performance be instituted. The first of these

requires the joint development (user and computer center) of major

objectives and goals for a planning year. Typically, these goals would

include implementation of a major administrative system, or the completion

of a major phase in the development of a major administrative system. Other

goals and objectives which might be included are major improvements in user

documentation, etc. By their very nature, these major objectives and goals

are not easily quantified.

The authors recommend that such goals and objectives be succinctly

stated and be-limited to no more than 8 or 10 such goals and objectives

auring=,a planning year.

The authors recommend that a user attitude sur/ey be developed and

admini's.tered to the administrative user community. The survey instrument

should be short (no more than 20 questions) and allow ample opportunity for

users to express opinions or suggestions. The survey instrument should be

administered to three broad categories of administrative systems users:

Senior management

Supervisory staff

Clerical and office staff directly involved in interactions with

administrative systems.

By stratifying the survey, administrative systems performance can be

measured as viewed by three diffemnt levels of users. Differing

perceptions between and amongst the surveyetcategories can highlight the

impact of strategic decisions on tactical operations.

8



PEOPLE 4 CHANGE

Success in Implementing Administrative Systems

DR. CECIL HANNAN

DIRECTOR, ADMINIS

7
(ATIVE SERVICES

4SAN DIEGO COMMUNITY OLLEGE DISTRICT (SDCCD)

SAN DIEGO, CALIFORNIA

DECEMBER, 1981

The-key to success in Implementing administrative systems in higher

education (and probably any place else) is dealing effectively with

people in relation to change. It is a real challenge to convince people

in user departments to analyze and articulate theiY real requirements, to

cooperate in choosing ah alternative solution, and to change their way

of doing their job, all while they also must continue doing day-to-day
,

business as usual. We believe that we have accomplished this at the

San.Diego Community College District (SDCCD), implemqnting successfully

-
three major new systems over the last two years with another in process

at this time.

The following represent the key elements in these successful efforts:

1. Top-Level Support

2. General Requirements Definition

3. Prototype (Baseline) System

4. User Task Force

5. User Liaision

193
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- The SDCCD Environment -

The SDCCD is a large, multi-campus district with a total budget approaching

$100 million. The District consists of five major academic units:

o Three two=year colleges:

oo City College

oo Mesa College

oo Miramar College
'03

o Two adult educition divisions:

oo Educational & Cultural Complex (ECC)

oo Adult Education Division

The District's total student enrollment exceeded 100,000 students in the

fall term of 1981, about half being college students and the other half

being adult education stucients. The District employs a total of 5 to 6

, thousand people.

The District's central administration is'lead by a ilhancellor with a

cabinet,consisting of Directors, representing each of the various
. -

functional operations, e.g., Student Services, Business Services, etc.,

and the Presidents of the academic units.- Computing Services reports to

the'Director of Administrative Services, who is a member of the Chancellor's

Cabinet, Computing Services is staffed and managed under contract With

Systems & Computer Technology Corporation.

Computing Services supports both administrative systems and academic

computingwith advice from a governance structure consisting of a Computer
0

Policy Committee, and Administrative Systems Advisory Committee, and an

2
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Agademic Computing Advisory aommittep. Computing Services has a staff of

27 people operating a Unilac 90/80 central computer with a District-wide

telecOmmunications network of otier 120 terminals. The budget for Computing

Services is approximately $1.6 million.

The following indicates the significant computing events over the past few

years, and projected-into 1982:

7/01179 Implemented the batch IAI Payroll/Personnel System.

9/01/79 Entered into a Facilities Management Contract with SCT.

4/01/80 Implemented on-line capabilities in Payroll/Personnel.

9/01/80 Began implementation of SCI's on-line, data base ISIS

withthe Master Catalog and Class Scheulde.

9/01/80 Installed a-major hardware upgrade.

12/01/80 Registgred students on-line.

1/01/81 Implemented SCT's Fund Accounting Systeiil (FAS).

4/01/81 Completed implementation of ISIS.

7/01/81 Completed implementation of FAS.

2/01/82 Implement SCI's on-line, data base Budget Preparation System.

-6/01/82 Implement SCI's ISIS for AdUlt Education.
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- The Keys To Success -

There are many reasons -fiTT-this-success....in_42.22:ementing systems. How-

ever, we believe that the key is in dealing effectively with people in

relation to change. The following Are soda of the important aspects of

this. whole systems implementation process:

1: Top-Level Support -.There was a concenSus of Board. members and

top administrators that new systems must be implemented to meet

the operational and management needs of the 80's. This tran-

slated into the allocation of all the needed resources, people's

time, political clout, and dollars. There was alsoa great deal

of interest and involvement in these projects at all levels.

This attention enhanced the prospects of success. In addition,

there was a realistic understanding of the 'clmmitments required

and a willingness to take the time to make intelligent decisions.

2. General Requiretents Definition - Agreement was reached early in

the process on the general requirements in the various areas at

ageneral level. This allowed the examination,of alternative

approaches and the selection of one at an early point in time..

The District deCided to acquire professional assistance in this

process and to adopt the approach of seeking out and installing

a ",,ase-line" system which would meet the highest percentage of

the District requirements It was decided that only mandatory

changes would be made initially and all other changes made'after

the system was in operation. There was dedicated involvement by

the key users who were willing to work hard to achieve concensus

on these general requirements.

101
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3. Baseline System - The selected baseline system in each case was

than quickly installed as is' on thg District's computer: This

allowed the definition of detailed requirements by use of this

-- -baseline system. This established credibility with users and
.--

facilitated the detailed specifications-process,_this part of

the process was greatly facilitated by user-oriented and service-

oriented Computing Services and Contractor staff. The feet -that:

the baseline system was working sOmeplace else made the new system

less abstract which gave the users confidence that, it Would also

Work here. The users could see that progress was being made and

that the probaiAlity of success was'good.

4. User Task Force - A Task Force-of users with a user as Chairperaon

was established at the initiation of each project. ,This group

became a part of the process,,the focal point for decislon-making;

planning and training and a communlcations channel to all gnd,

users (which in our case numbered in the hundreds). the seleCtiOn

of these users was carefully and thoughtfully carried cut by'the

top administeration. A commitment of up to 60% of an individual's

time for months was understood and accepted by the'individual and,

his superior. The'importance of the Task Force work was stressed

and clear guidelines were given, e.g., only 'mandatory changes),

the training and communications channel resPonsibility, etc.

Finally,I believe these peopie believed in what they werebdoing

and had a lot of fun doing it. .

5
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--
5 User Liaison - A function was established, and a person named, in

Computing Services with the responsibility for user satisfaction.

This person served as staff to the Task Force during the definition-

stage, and continued to guide the process through implementation

ind actual operation of the system. The person in this position

must have a strong people orientation with solid subject matter

knowledge, and be able to communicate effectively with both users

and data processors. The need for, and the credibility of this

function cannot be over-emphasized. Computing Services must be

perceived by the users to be service criented and knowledgeable

and emphathetic with user problems. This spirit is what really

made it happen.

We started this process with nd-lncredaous user department

---s-ralrirho were utilizing ineffective and inefficient first generation data

processing systems. We received top-level support for a process involving

installation quickly of proven software which most closely met'our require-

ments. We established a structure of user involvement and an attitude

that the computing function was there tb teffid-fhi-Users. We restricted

initial modifications to only mandatory ones and had the new systems as

operational as possible. We are now pleased that these same users are

proud owners and operators of effective and efficient on-line, data base

fourth generation systemt.

1 ,93
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MANAGEMENT SUCCESS FORMULA

Stephen S. Roberts
Catholic University of America

Washington, D.C.

There are four major objectives for a successful

infortation systems group. First, the users of, the
3

information systems should express general satisfaction

ith-tiheTvice-s receiveT.- Secondly, the information

processing department should be able to execute new

projects, maintenance and daily production on schedule.

Third, the projects under developMent should be

accomplished within the approved budget. - Fourth, the

data processing staff should have a low turnover rate.

199

The information systems organization that

successfully achieved the four objectives by completing

1,000 tasks within a four year period, using three

systems analysts and six programmers, working normal

eight hour days exemplifies the 'conference theme

"People: Creativity and Quality with Technology".

This paper will discuss the management formula and

practices behind this success story.



200

The effective management of information resources continues

to play an increasingly importantjole in the survival of

universities and colleges. Overall dependence on information

systems for daily operation is spreading into each Aepartment.

The severe impact of missed schedules has injected the need for

realism and dependability in the ivory towers of computer

technology. The cost of information Systems has become a valid

management concern. These factors are mandating the change from

successful technocrat to successful manager.

In order to be a successful information resource manager you

must understand the nature of that role in the organization.

Information systems have become an integral part of the

university operation. The manager of this service must be

involved in the university business to the extent that he can

knowledgeably discuss real needs with every department head.

Without a basic understanding of departmental objectives accurate

decisions on priorities are impossible. Above the individual

partmantal needsstands Lhe overallan

may supercede individual clepartmental demands.

The establishment of goals for the information support

service is the'beginning of a management success formula.

hich

Without goals individual departmental pressures will create a

chaotic environment. Further definition of a management success

formula 4n be divided into four components. Fir.,, the service

1
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provided must be reliable so that business may be conducted

telatively uninterrupted. Second, the projects undertaken should

be completed on schedule. Third, the projects should be

completed within budget. Fourth, the information systems group's

turnover rate must remain low-in order to provide continuity of

service and to develop an understanding of departmental needs.

The first objective of system reliability is the key to

satisfied users. The issue of user satisfaction is a specific

problem that must be analyzed and solved. The predominant

approach to user satisfaction is to concentrate on providing the

latest eechnology. While it might seem reasonable to equate

efficiency with new technology, reliability often is poor in a

new prodact which ultimately decreases overall efficiency. Most

managers, given the choice, would select the system that

consistently gets the job done instead of one that gets the job

done twice as 'fast, but only part of the time. A department
0

should have a system that performs consistently, allowing the

other departmental functions to be completed without interruption

from faulty information systems.

Similar to many other 'Management problems user-

dissatisfaction can be reduced to a lack of free flowing

communication. Most users have no understanding of computers and

the people that work with them. qoupled with this lack of

understanding is the increasing dependence on information

1 ,9
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systems. These two factors create an unknown and threatening

environment. Unless the user can feel confident that the

information resource manager understands his business and will

take appropriate action, drisis proportion reactions will be the

response to most problems. Ask your physician to explain a

problem. Re says "It's too technical, you wouldn't understand

it." The same fears and frustrations of patients whose doctors

can't be bothered to explain problems exist for users whose

computer people can't be bothered to explain problems in layman's

terms. Communication between users and managers of information

systems must be open.

The concept of what a system endompasses must,take into

auirsicterra-tioli Lhewhol-edepa-rtmentrndits-4ntexaction _vat

other departments within the University. The information system

is only a fractionlof a department's activities. Too often

computer systems are technically sOphisticated, but fail to
0

interface_with the departmental organization. The design factors

most often ignored are paperflow, various deadline requirements,

people's abilities, and willingness to change. The development

of a 6uccessful automated and manual system is Possible with

departmental participation in design-and implementation. The key

factors are involvement, understanding, and a demonstrated

concern by the information systems manager for the successful

operation.of the department being serviced.

1 7
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nformation systems managers perceive themselves as

politics. The nature of servicing a spectrum of

s certainly creates simultaneous pressures from many

s. The manager of information resources must never

at both the computer and manpower are limited resources.

ct of information systems on adtinistrative efficiency

ir costs warrants upper management attention. It becomes

to direct.the allocation of resources when priorities have

eviewed at the upper managelnent level. Requesting a brief

ng quarterly, not allowing lower level substitutes, may

ice. After the briefing, argumentative departments can be

d that seivice allocation is with upper management approval.

ell rounded understanding of university direction must be the

g-u-id-ing----forco-behind_the_managar'Ls griorities.
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Being in a highly technical field has a tendency to create

ifficulties in communication. Data processing people in general

have a reputation for speaking, in forelln_tomlaes_and being_

non-conformists. The most important part of the success formula

is to,come down from the ivory towers of technology in order tc

be involved and practical. If you can communicate at the

departmental level and the upper management level user

satisfaction may'not necessarily be achieved, but relative peace

Will exist.

- 4 104)4
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The second objective, that of meeting project schedules, is

Important because of the impact on the university operation.

Information systems projects have a reputation for rarely being

completed on time. Three factors contribute to this real

Problem. First, resource management's inability to accurately

estimate the extent of a project. Second, resource managment's

inability to negotiate the scope of a project. Third, resource

management's failure to reduce project interruptions.

The versatility of hardware and software today make it

difficult to imagine what can't be computerizede Added to this

seemingly unlimited resource are the intense pressures from each

department for computerized service. These two factors make it

most difficult to keep from over-committing resources. Over

--=-eemmitment milst_he avoided if success is to be achieved.

Estimating an information systems project should be

approached as a quantitative task. The rudimentary components of

design, programming, and testing can be broken down into finite

time intervals. The unexpected problem is what sets project

estimation into the realm of art. However, many interruptions

are predictable. If systems analysts and programmers are being

called during the night to correct production errors, their

ability to perform effectively on a project is obviously limited.

If programmers are working at night in order to obtain computer

resources, control of the project continues to weaken. These

5
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issues must be conquered before any schedule will be met.

Late night production problems do create multi-shift

responsibilities, however, this problem must be analyzed and

resolved. Batch production streams should be restartable, thus

not requiring programmer intervention. If programs are aborting

more emphasis must be placed on testing. A list of truly

critical jobs should be developed to eliminate-unnecessary late '

night calls for problems that can wait until the morning. This

list should be developed with the help of the departments. If a

user doesn't think completion of production is important enough

to come in at 3 a.m. himself, why should you?.

Quantifying a project's components is the basis for a

realistic schedule. The analysis of schedule failures will

'uncover the specific delaying factors. Once the problem is

defined corrective action can be taken. A project can be

controlled if it is executed in the presence of project leaders.

When the project is under control, decisions can be made in a

timely fashion, keeping the project on'schedUle.

Many installations are plagued with long hours between

turnarounds for programmers. The causes of this inefficiency

must be determined and resolved. On-line program development and

*good daytime turnaround are the only hope for reasonable project

control. The future in this area looks very grim from the

perspective of daytime turnaround. The continued proliferation

- 6 200
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of on-line inquiry tools containing no resource usage limits

creates a potential response time drain. These systems should be

limited to only the most critical departmental needs.
, o

The third objective of running projects within budget has

become more critical in these austere years. The entire function

of resource management is based upon the finite limits of both

manpower and equipment capacity. The manager's time is also
4

finite. Therefore a management philosophy must be a Iplauce

between desired controls'and available time. Cartying this

philosophy.into the project justification area presents an

interesting question. How much time is spent cost justifying

projects which could have been spent doing'projectS?

Reducing the-administrative burden of cost justification

frees time to control projects, thus improving your track record.

the d-e-licate balance of-tontrot-versub freedom-of-action-must be

maintained, aimed at maximizing available time for accomplishing

information systems. 0

The fourth objective of low staff turnover is the final key

to management success In order to be a high performance

operation the environment must be created to expect and develop

exceptional performance. In general.people desire boundaries and

secretly lust after being needed. The\salary issue is the most

predominate concern in many personnel discussions. However, at a

certain salary threshold people will be able to live at a level

"ON
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at which basic existence is not threatened. Above this threshold

,many other factons come into play. Establish a career path with m-

at least annual reviews not only of technical abilities, but of

attitudes. The employee should be required to revieW his own

performance realistically. In most cases his own self

examination will reflect the areas for imprpvement and decrease

the need for the manager to originate comments 9n weak

.p4rfoxmance. People should be given responsibilities and the

necessary background information to make good decisions. The

manager should set an example for his staff. The minimum

expectation1s for desired performnce should be made clear to each

employee, and growth must be encouraged. A normal daytime

working environment should be create.d, with a .s;ritoth operation as

the ideal, rather than all night martyrism. People will respond

if you manage and supervise.

rccssforirnria. evolved over a-four-yeaD-pexiod,

BatweenAday_1972._and May_118.L,_1410.0._tasic$_merempiated_by

three systems analysts and six programmers. The average

experience level for the systems analysts Was ten years and less

than two INIars for the programmers. The length ,of an individual

task ranged fn.= a half day to six months. Ten systems were

maintained during this period. In addition to the maintenance,

new systems were developed in the areas of financial aid,

work/study, registration, and telephone bill analysis. A new

'on-line front-end was developed for payroll. A package was

- 8 -
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*at

customized for fund raising and alumni, All of the systems are

developed using COBOL. On-line systems are developed using a

Aibrary of cursor addressing routines. Soma four thousand pages

of documentation were written. Each programmer has his own

terminal for on-line program development. The following tables

give a breakdown of activity:

ADMINISTRATIVE SYSTEMS TASKS COMIPLETED

1981 1980 1979 1978 , 1977

JAN 15 31 22, 17 **
FEB 21 28 18 7.

**
. MAR 13 30 15 15 **

APR 21 . 27 8 19 **
MAY 15 38 20 11 9
JUN 27 42 25 18 9
JUL
AUG

13
12

44

32

27

30
14

34'
,

15
7

SEP 33 29 14 20 16
OCT 78 38 29 10 13
NOV 25 21 26 36 6
DEC i) 18 .7 17 12
**TOTALS 273. 378 241 218 "89

SYMMS EXISTING
MCCULES

TASKS
IN PROGRESS

62ASKS
MUTING

TASKS
,CCMPLETE 1981

TOTAL
TASKS

-ACM =DIG ----(-68)--- I 8 6 15
ADMISSIONS ( 30) 0 2 -6 8
DEVELOPMENTALUMNI ( 53) A 9 40 53
WCILITY INVENTORY ( 8) 0 4 1 5
FINANCIAL AID ( 34) 0 8

'9---

15 23
tiuThING-- 1-291 0---- 15 24
LIBRARY

( 20) 1 3 2 6
ORIEN1ATION

( 7 ) 0 4 2 6
PAYROLL ( 69) 3 12 22 37
REGISTRATION ( 83) 6 9 59 74
STUDENT ACCTS. (OID) ( 0) . 0 0 4 4
STUDENT ACCTS.(104) ( 47) 6 4 90 100
TELEPHONE ANALYSIS ( 5) 0 .0 0 0
'WORK/STUDY

( 5) 1 2 3 6
MISCELLANECUS ( 49)

4r
0

22
1 7 8**Toms .(507) 75 272 369

0

Q

- 9
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The serviced depaDtments are required to submit project

requests. The submitted projects are evaluated and placed on a

waiting titt itemized by department.' The average number of tasks

waiting is one hundred. The departments are not allowed to use

the computdr as an excuse for every departmental problem. The

communication between the departments and,the information systems

group is by telephone or in person. Tasks aie.evaluated on the

pasis of their overall benefit,to the university. Major

priorities are reviewed with all of the. vide presidents each

quarter. The aim of these policies and.procedures is to

determine the actual need for information systems. The

management of a limited and valuable resource is the foundation

of all philosophies.

The analytic and problem solving abilities of the

,informatiOh systemi group must also be focused inwardly to

correct its own operational problems along with those of serviced

.departments. In summary the management of information resources
_

success forMula is good management.

of

- 10 -
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VISICALC BUDGETING

Dale Seaman

Ron Kendall

'UNIVERSITY OF NEVADA SYSTEM

-
Computing Center

Reno, Nevada 89507

ABSTRACT

This presentation included:

1) A 6rief overview of the University of Nevada System budget-

ing process. 'The UNS includes two universities, four community

colleges,'and a research institute.

r---
2) A description of the VISICALC packa.ge software which is

available for use on several popular micro-computers.

3) A demonstration of the use of VISICALC'at a modeling tool

and'budget preparation tool within the University of Nevada

system.'
t

er)l-iftU
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-
I.

. The University of Nevada System includes the following
.

institutions, organizatigns and research, faci I itie's:
,,,...------------,\

PTE HEAD COUNT

System Off ices

University Press) N/A M/A
\

University of Nevada, Reno

Universlty of Nevada, Las Vegas

8,1q7

7,439 10,544

TrucKee Meadows Community College 2,469 7,639

Northern Nevada Community Coilege 351 1,446

Western Ncevada Community College 879 2,842

Clark County Community College * *

,Desert Research Insitrtute

**(Totals were unavail)

V/A M/A

TOTAL 19,335 + 31,724 +

(The above enrollment figures are unofficial estimates)

21v,
1



215

II. The Universi+y of Nevada System is served by a centralized

Computer Metwor14, which fills administrative, research and

academic needs. The network includes the following e'nuipment:

LOCATION EQUIPMENT

Computing Center (Reno) .Cyber 171

Computing Center (LV) Cyber 73

Univ of Nevada, Reno Remote Batch Terminal

DRI (Dandini Park, Reno) Remote Batch Terminal

DRI (Stead) ReMote Batch Terminal

DPI (Boulder City) Remote Batch Terminal

CCCC (Las Vegas) VAX

NNCC (Elko) Remote Patch Terminal

WMCC (Carson City) Remote Batch Terminal

Plus various mini/micros located throUohout the state.
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III. The Uni-Versity of Nevada System operates under a single

Board of Regents. 'State funding is provided by the State

Legislature, which meets every two years.

r_esu I t_of a 1977 Leg i s I at ive mandate, the University

Biennial Budget Request is submitted in a line item format. That

is, every unique administrative, academic and researCh position

is shown as a separate-line item. Althouph formulas are used by

the State Budget Office and the Legisla4'ure in developing the

final University Budget, these formulas are not known to the

University during the budget preparation phase. Asa
consequence, development of the budget is a highly iterative

process from the time a department initiates a request until the

total University Budget is approved by the Legilature.

Also as a consequence of this process, the University must be

prepared to answer a myriad of "what if" questions posed by the

State Budget Office and the State Legislature. The University of

Nevada System is currently in the process of developing an

automated budgeting system. The elements of that system will ,

include:

1. Position Control System.

2. Budget Preparation System.

3. Budget Modeling Capability.

Our approach to the system development is to utilize package

software, if availble, otherwise develop the progrims_"inhouse",

it appears that a software product called "VISICALC" nay fulfill

our requirements for "budget modeling".

VISIdALC was deveioped by Daniel S. BriCklin, executive

icepresident of Software Arts, Inc of Cambridge, Mass. He

eceived the Grace Murray Hopper Award on November 9 at the

amnual conference of the Association for Computing Machinery

(ACV). The award, given In recognition of computing achievement

3



mride by a person before'his 30th birthday, cites Bricl6in for

"his contributions to personal computing and, in Orticular, to

the desian of Visicalc." Rricklin conceived the concept of the

"Visual Calculator" while attending Harvard Business School. the

wrAtten -try Robert Frankston, now president of

Software Arts
1

Our purpose in presenting this demonstration is to not only share

oUr ideas, but to solicit additional ideas from our peers. With

this in mind, we will demonstrate the General capability of

V1SICALC, followed by a demonstration of a specific example of

its intended use in the Un-iversity of Nevada System budget

IV. -Visicalc consists of a matrix composed 'of 63 columns and 254

rows. Thus, over 16,000 individual elements are available lIE the

matrix. Each element of the matrix may contain an alphanumeric

labeli,a numeric constant, or a formula.

Formulas within each element may be based on numeric constants

and formulas found in other elen'ents of the matrix. For example,

the last element in a column may contain a formula to derive the

sum of values found in every element of that column. The limit

o f the use of thi's formula driven matrix rests with the

i meg i nat ion of the usel". In the case of problems involvino

budoeting, a complete formuJa driven budget could he established.

When an element within the matrix is changed, every element that

is driven by a formula which is affected by the changed element

will be re-calculated and re-displayed.

Mew columns and new rows may be inserted within the matrix at any

time. The relative element addresses of affected rows or columns

w ill be recalcula,ted to accomodate the new row/column.

If a series of elements contain formulai which differ onFy by

their relative element references, they may be "replicated"

ouickly and easily without laborious rekeying.

4 r)4
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Data and formulas entered into the matrix may be saved on floppy

disk for later recall or disposed to an attached printer.

V. Visicalc is available for most of the popular
ni,cro-computers, such as Apnle, Padio Shack, Pet, and the new lPti

Personal.Computer. With the abundance of micros within the

University environment, hardware is norMally available. We felt

that a $200 investment for software which seeminoly is an

extremely powerful budget modeling tool, is a rare bargain.

Although there are very few "free lunches" available in data

processing, we had to aive this one a hard look.

Although results aTe not in, we will continue fo include this

software package within our oyerall plan.

1 Article,"Computer World", 1981, Pape30

r)

- 5 -
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Modeling with VisiCalc1 and EFPM: A Possible Synthesis

Daniel A. Updegrove

Director of Planning Model-Activities

EDUCOM

P.O. Box 364

Princeton, NJ 08540

Interest in modeling with microcomputers and VisiCalc is not limited

to the CAUSE Conference. In fact, VisiCalc appears to be the widest

selling applications software package in history. Needless to say,'

EDUCOM.has followed this development with interest, since it was only

three years, ago, at CAUSE '78,.that we announced a conceptually stmilar

modeling system,-EFPM.
2

EFPM, a timeshared mainframebased system

accessed by remote terminc.1, is used in over 130 colleges and

universities. After a brief overtiew of modeling systems, I would like

to discuss the similarities and differences between the two systems, and

then turn to a possible synthesis.

The Case for Modeling Systems

.lamputerbased models for college and university planning and

management are enjoying a resurgence.3 The large packaged models for

resource allocation and prediction were found to be expensive,

inflexible, and dependent on technical experts, so attention has turned

to -systems that permit administrators to design and operate models

specific to their own needs. Although several institutions, notably

Dartmouth, Pennsylvania, and Stanford, have been auccessful in building

such models in APL, BASIC, or FORTRAN, Most administrators lack the

programming and systems design skill$ (or staff) to build models from

scratch. Thus, there is a need for the socalled "modeling system" that

provides the structure for a model without the content.
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The desirable characteristics of a modeling system are:4

o Flexibility in defining data elements, equations, and reports.

o Interactive access for changing assumptions, revising relationships,

and displaying results in tabular and graphic formats.

o Ease of use that permits non-technical administrators to operate the

model arid (ideally) to buisld it as well.

o Low marginal cost to encourage analy:is and sensitivity testing.

o Some limit on the number of data elements that can be defined, so

that users.are encouraged to build simple,. aggregate models rather

than overly detailed ones. (Keeping track of detailed data is the

function of data base management systems, not modeling system's.)

, An early modeling system for higher education, HELP/PLANTRAN, had all

these characteristics except for interactive access; predictably, it had

limite&success. The first interactive modeling systems were designed for

-- and priced for -- the corporate market and were little used in colleges

and universities. The first widely-used modeling system in higher

education was EFPM, the attractiveness of which was due, in part, to the

'low price made possible by grants to EDUCOM from the Lilly Endowment, Inc.5

VisiCatc,and EFPM: Similarities
'N

Both VisiCalc and EFPM have the same underlying structure -- a
1

content-free matrix,or spread sheet. That is, the user labels the rows and

columns, specifies the functional relationships (equations) among the rows
N,

and columns, keys in the starting assumptions (exogenous variables), and

runs the model to,see the valubNof the calculated (endogenous) variables.

"What-if's" can be performed by chahging either the starting assumptions

("what if we increase tuition 9%. instead of BM or the functional

1 3
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relationships ("what if increasing tuition causes enrollment to decline").

Although the typical application'uses the matrix columns as time periods

(most often years), neither system requires this. Thus, the columns might

be departments in the same time period, or even different scenarios for the

same time period. Tne critical notion is that the user starts with a blank

slate and builds his or her own model from the ground up, piece by piece.

Both systems have another central feature in common -- an integrated

editor. That is, building the model and-running the model are both

foreground functions, with similar syntax. (In same systems, the model is

built using a separate editor, then compiled, before it can be run.)

Systems that lack this feature are difficult for non-programmers to-

operate, especially during the model check-out and debugging stage.

There are, of course, many other lesser features in common. Both,

systems use standard algebraic notation (earlier versions of EFPM used

prefix notation); both systems allow discontinuous "step" values (8% the

first year, 9% the second year, etc.); both systems provide attractive

printed reports; and both systems allow models to be saved and restored

from the disk. The number of similarities.should not be surprising given

the consensus about the functions of modeling systems. As we shall see,
-

the differences focus on technical features and support services.

VisiCalc and EFPM: Differences

The fundamental difference between VisiCalc and WPM Is that VisiCalc

runs on microcomputers (Apple, Hewlett-Packard,,IBM, Radio Shack,

and EFPM runs on a remote host that users acceis via terminals, modems,

telephones, and data networks (TYMNET and Telenet). (In fact, EFPM is

available for local installation on IBM VM/370 CMS systems, but nearly all

users use the system remotely.) Many salient differences follow from this:

o Connect time is free for VisiCalc, and is charged for EFPM.

o System problems with VisiCalc are limited to the user's hardware,
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wher-!as technical'problems for EFPM users can arise in telephone
_ _

lines, the data networks, and the remote host.
.>

VisiCalc d1s4ays at 9600 baud; EFPM, at 'NO or 1200 baud.

o Full-screen cursor control is available for,VisiCalc, unavailable

for EFPM.

o The calculations are performed faster in EFPM.

o Some calculation-intensive features like EFPM's feasibility searches

and tradeoffs are not practical in ('he current) VisiCalc.

,

o System maintenance is the user's responsibility with VisiCalc;

maintenance of EFPM is provided by EDUCOM and the host system staff.

.0 VisiCalc users are (typically) on their own;EFPM users are

automatically connected via the network to thkEDUCOM user services

staff and to other users.
A

o The purchase price of VisiCalc is lower than that for-EFPM because

of the wide,markeb available for microcomputer software and the lack

of user support. The EFPM subscription fee includes user support.

There are other differences in the software design not dictated by the

hardware configuration. These include:

o The VisiCalc matrix is (typically) 254 rows by 63 columns; the EFPM

matrix is 560 by 12.

o Calculation in VisiCalc can be row-by row or column-by-column at the

usw'Is choice; caleulations in EFPM are always column-by-column.

o VisiCalc requires that variables be defined in the order of

calculation and report printing; in EFPM both the order of

11
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calculation and the order of appearance in reports are independent

of the definition order:

o VisiCalc allows different calculations in each column; EFpM requires

identical calculations (although conditional expressions could

simulate column-specific c4culations).

o VisiCalc has one matrix in memory; EFPM has two, a "base " and a

"trial", wih built-in comparison features.

o VisiCalc reports show the column and row labels and the value matrix

o itself; EFPM has built-in functions to show absolute and per cent

changes, compound per cent changes, row totals, etc.

o VisiCalc has Provisions for linkage to a separate graphics package;

EFPM has built-in graphics.

o VisiCalc has no inter-model communication; EFPM does.

o VisiCalc runs'only in "what-if" mode; EFPM contains the feasibility

search and tradeoff features of the Stanford Triides

o VisiCalc lacks the diagnostics and help facilities built in to EFPM.

Finally, there are a critical *set of Mfferences related to user

support.and consultation. VisiCalc users, like most microcomputer software

users, are on their own with the hardware, software, and documentation.

The local computer store or the computer center might be able to provide

technical assistance, but not substantive assistance. That is, our

experience suggests that access to a modeling system alone does not turn

people into modelers. Some people have, in fact, been modeling for years

with paper and pencil, so a modeling system is the answer to their dreams.

For many business and planning officers; however, successful modeling will

require both start-up and ongoing assistance.

CA
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- Not surprisingly, EDUCOM has had to provide such service to support the

EFPM users. EFFM staff provides on-site consulting on model,design,

operation, and interpretation; telephone`and electronic mail issistance;

and active facilitation of a neWsletter and User Group meetings. EDUNET

staff provides assistance in account handling, file storage, and use of the

networks. In addition, EFPM users have access to an online library of

demonstration models, many based on live user models, and convenient

tacilities for sharing models and institutional data.6

In summary, VisiCalc is cheaper, simpler, and easier to learn; EFPM is

more powerful and better supported. Can the best features of each system

be combined? We think so.

A Synthesis

In terms of user support, EDUCOM is willing to offer both on-site

consulting and ongoing support for micro-based modeling. In fact, we have

already provided such assistance for theological seMinaries in a special'

project funded by the Lilly Endowment. On-site ck lsulting and workshops

are available at our standard rates; a.fee for ongoing support will be

announced shortly. 'Those interested in support are encoUraged to contact

us for discussion of hardware options (as remote consulting would be

enhanced if the micro had communic.ations features) and modeling software

(as it is predicted that VisiCalc will soon have over 50 competitors).

In terms of software power, our plan is tb offer an automatic'file

transfer and conversion capability, so VisiCalc models could be nup-loadedn

to EFPM to ake advantage of the diagnostics, report writing, feasibility

search, and graphics features. In this way, users could have the advan-

tages of both systems. This capability should be available by Fall, 1982,

Organiations like CAUSE and EDUCOM exist to,promote cooperation and

resource sharing. A powerful mechanism for this is a data communications

network. Networks can be even more powerful if users have microcomputers

rather than ordinary terminals as their links to the network, and if the

2 1
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microcomputer software is compatible with the network software. Finally,

our,EFPM experience suggests that a central user services staff is

necessary for many,users, paltpularly the non-technical administrators

most in need of computer models. It is this combination of micros,

networks, and user services that EDUCOM envisions ah the ideal environment

for modeling ir the Eighties.

TM
1. VisiCalc is a copyrighted software.product of Personal Software,

Inc., Sunnyvale; CA 94086:

2. A.g. Jones.and D.A.'Updegrove. "EFPHI: In Use Over EDUNET". Presented
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3. D.S.P. Hopkin'S and W.F. Massy. Planning Models for Colleges and
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J.C. Ethery, and C.P. Landis. Financial Planning Models:, Concepts and

Case Studies in Colleges,and Universities. Princeton: EDUCOM, 1979.
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AN INTEGRATED UNIVERSITY ON-LINE/DATA BASE SYSTEM: A REALITY

-

* .Jack §teingraber, Director.
Doug Kunkel, Data Base Manager

"
University Computing Services
Washington State University

Pullman, Washiligton 99164-1230

ABSTRACT

This paper provides a management perspective on the design of

an integrated university on-line/data base system, the core of
the system being a central name and address file.

Information'can be obtained from the following areas: student
;records, financial aid, student loans, personnel/payroll, ef-

fort certikication, alumni/development, product descriptions,
stores/supplies inventory, property inventory, facilities in-

. ventory, planned equipment maintenance, work orders, library
catalog, and book circulation. Future impledentations will in-
3.ude billing/receivables, purchasing/payables/receiving, bud-

get/position control, and accounting.

This paper presents the implementation plan, the data base de-
sign and data relationships, and the benefits that are achiev-
able through an integrated on-line/data'base approach to a
university information sirstem.

A paper presented at the

1981 CAUSE National Conference

December 1-4, 1981

St. Louis, Missouri
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0 INTRODUCTION

Washington State Uniyersity decided to adopt the data base ap-
proach to system development in the fall of 1978. At that
time, the UniverSity had six major problems which could not be
solved by continuing with the past development approach. Pre-
viously, systems had been built to satisfy the stated needs of
particular administrative offices. Most of the systems were
independent, batch oriented, and outdated having been developed
prior to 1972. The specific problems which influenced the
decision to change development strategies were:

1) The entire staff of analysts and programmers
was consumed by system maintenance and minor
enhancements. Traditional programming tech-
niques made seemingly.simple requests diffi-
cult to satisfy.

2) Customers relied heavily on the data process-
ing,staff to explain the operations of each
system and train their new staff. The cus-
tomers did not have the knowledge or control
of their systems and data.

3) State and Federal agencies were asking more .

frequently for.information which crossed of-
fice and application boundaries. The inability
to coordinate data from one office with that
from another, due to different record iden-
tification schemes and redundant or ,conflict-
ing coding of the same information, forced
very complex programming to comply with these
requests for informatiOn.

4) Considerable university staff effort was being
spent repeating the same task in different
systems, e.g., changing an address or process-
ing,a personnel action form. The redandant
storage of data and procedures to update that
data frequently resulted in different answers
to the same question. Overlapping system def-
initions also contributed to the problem. For
instance, the personnel offices were keeping
track of positions in their personnel system.

tIn
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The Budget Office was keeping track of posi-
tions in its position control system. And
the colleges were keeping.track of positions
in their management systems. The question
of unspent salary monies was answered in

three different ways.

5) Administrative office staff productivity was
declining. The paperwork to administer the
university was burying the central adminis-
tration. Six and eight copies of various
forms were being routed everywhere with the
attendant problems of delay and lost paper-
work causing considerable frustration. At

a time of declining budgets when a greater
percentage of money needed to be channeled
to instruction and research, the administra-
tive functions were requiring increased staff-
ing to offset the declining productivity.

6) Two systems, Financial Aid and Student Loans,
were so outdated that they could not be made
to comply with new federal guidelines with-
out major redesign and reprogramming. The
federal government A-2I effort certification
requirements and State legislated new report-
ing requirements for Personnel/Payroll and
inventory could not be met by the old sys-
tems. The University had little choice but
to launch a major.development effort.

Since commercially available data base management systems had

proven themselves to be reliable and cost competitive with al-

ternative methods of storing and indexing data, the university

announced a major program to eliminate the data redundancy, im-

prove the accuracy and consistency of its reports, and make

information more readily available to all administrative units.

This effort had the stated objective of increasing staff pro-

ductivity and reducing paperwork. A five-year plan was adopted
in January, 1979 to implement the new online/data base approach

throughout the university. This paper presents the implementa-
tion plan, the data base design and data relationships, and the

benefits that Are achievable through an integrated on-line/data
base approach to aTgrilversity information system.
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IMPLEMENTATION PLAN -

In order to free some existing staff to do new development, the
office was reorganized. The size of the maintenance group was
reduced to discourage all but critical changes. In addition,
a ,self-sustaining fund was established to allow expansion of
the overall staff commensurate with the demand and availability
of special funding for new development.

In order to improve data availability, as well as take advan-
-tage of the declining costs of online storage and computer CPU
cycles, the following,processing priorities were established:

InpUt Output .

1. On-Line 1. On-Line

2. Optical Scanning 2. Microfiche

3. Key-to-Disk 3. Paper

All data would be on-line with customer terminals available.for
input ,and access. Tapes would be used for backup and historical
files where necessary.

The terms "data feeder" and "data processing" were defined to
differentiate between the procedures for gathering or preparing
data and the processing of data. In many instances, these func-
tions were performed by separate organizations. For example,
Central Stores, which inventories most of the university's sup-
plids, prepared invoices as items were sold. These invoices
were periodically sent to the xentral accounting section of the
Controller's Office for processing. CentrarStores performs a
"data feeder" function and the central accounting section the
"data processing" function. Areas selected for initial data
base implementation were those which primarily performed "data
feeder" functions. These included stores inventory, physical
plant, admissions, financial aids, registration, and other ser-
vice units. The logic behind this approach was that efficient
"data feeder" procedures must be established beforp accurate
aird timely "data,processing" functions could be implemented.
Daily accounting reports are not useful if the previous two
weeks of activity are not included.

'As various systems and files were designed and implemented within
the data base, the need for ,decisions and policies on behalf of

00944,,
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the entire ihstitution became more acute. A Data Base Policy
Recommendatyon Board was formed to develop University policy
related to machine readable data. The Board prepares recom-

/

mendations on continuing and specific issues for appioval by

the Provost. To insure that this Board be representative of

the informational needs of the university, the following mem-
bers were appointed by the Provost:

Assittant Vice-President, Finance

Associate Dean, College of Engineering

Dean of Students

Director of Budget

Registtar

231

The Director and Data Base Manager of University Computing Ser-
vices were appointed as ex-officio members of the Board to
provide technical consulting and general support. The Board
elected the Assistant Vice President, Finance, as its Chair.
Some of the types of issues that have been addressed by the
Board that affect'the entire university include: .common build-
ing name abbreviations, common organizational unit name abbre-

viations, consistent formatting of personal names, data se-

curity and access privileges, data conversion pians, uniform
student and employee record identification, and central name
!and address change office procedures.

'These preliminary implementation decisions formed the founda-
tion for development of the university on-line/data base.sys-

tem.

-4-
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DATA BASE DESIGN AND DATA RELATIONSHIPS

The initial step in designing the data base was a compilation
of activities performed within the University. No attention
was given to the office or organizaticin performing the activ-
ity. Many activities are done by more than one office. These
activities were grouped into areas for further analysis as
shown in Figure 1.

The different types of information required to support these
activities were identified and nine information categories
established. These information categories and their associ-
ated major systems were:

Accounting

General Accounting
Accounts Payable
Accounts Receivable
Grants and Contracts
Cost Sharing
Cash Receipts
*Student Loans

Purchasing

Supplies
Equipment
External Services
Internal Services

Inventory

*Facilities/Space
*Property
Rental/Use Scheduling
*Stores/Supplies
*Library Card Catalog
*Book Circulation

Project Management

*Time Reporting
*Project Control
ProJect Scheduling
*Work Order Billing
*Preventive Maintenance

Personnel

Position Control
*Personnel
*Payroll
Employee Benefits
Job Applicant Tracking
*Effort Certification

Management Information

Institutional Studies
Budgeting
Historical Records

Curriculum/Instruction

Course Catalog
Time Schedule
*Registration
Course Roster - Drop/Add
Grading
*Graduation

Student Services

*Admissions
*Advising
Transcripts
*Financial Aids
*Alumni/Development

Addresses

*Students/Alumni
*Employees
Vendors
*Customers
*Departments

*Currently integrated and operational in an on-line/data base
environment.

90
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STUDENT CURRICULUM
SERVICES Ig lart.110.

Recruitment , AMeds Assessment

Evaluation

Admission

Magi Frugnel

Advanced Placteent

Fismicial Aid

Aulla,Lowu

housing

reels

Advising

hegistrution

Drop/Md

%toeing

Craiing

tendencies

Counseling

Remedial Learning

Discipline

Student Reeorls

Aaiun Chews

TO-Do Lists

Graduation

Honors Recogiltion

Certificstion

Transcripts

Mews Events

Activities

!winnings,

infoneation

benefits
Hedith
Vrturnei

Auditityg

it-purtisit

amtistics

Compliance

Hop4s111 Dgmine.:

ms.:nerwr irtsries

Jot Placement
:worm
I art-Um
:nwmate

Vestal & Planning
Just! ficat I on

ApMroval

Wedding
Publicat lens

Instruttai

Daluation
?WSW*
Course
Instructor

Joint Programs

Accreditation

Classes

Off-Cmgma
Corresfordence

UNIVERSITY ACTIVITIES,

=,_.A.M..4 PERSONNEL
Identify Resource'

apport Sources

'Proposals

Ccetracts

Minoring

Cost Sharing

Lett

Reporting

Publications

Recruitment

Advertising

Selection

Hiring

Assistantshipe

Pellowahips*

Ikveltpuent
Ssbbaticsls

Evaluation

Promotions

Certificatice

Recognition

Employee Relations

Hearings

Discipline

Salaries/Hasa

benefits

Personal Records

Status Changes

Termlnaticna

Mimes
Assignments

Ellett Eeporting

Homing

Publicatices

Information

Safety

4uditing

Reporting

Statistics

Compliant*

Affirmative Action

FIGURE 1

FINANCE MCILITIES

Disbursement Selection/Design

Collection Bids & Contracts

Arcounting Controls Acquisition

Auditing 'Constructicn

honey Management, Modification

Fixed Assets

Reporting

Compliance

Liabilities

Financial Services

Policies

Procedures

Alteration

Maintenance

Custodial Care

Diaposition

Ownership

Allocation

SctedulinE

Security

Inventory

Rental

SUPPORT
SERVICES,.

Herds Assessment

Eialuation

Selectice

Bids COntracts

Pirchesing

Receiving

Distribution

Inventory

Equipment Repair

Equipment Rental

Woml Processing

Penis Design

Printing

Orignics

Duplicating

Copy Center's

Stores

Utilities

Wimp
Telephone Service

listing Centers

Labonstories

Engineering Shops

Omputing Centers

Ombudsman

Lewd Counsel

Auditing

Library

list Scceing

Sality

liansportation

Maintenanoe

Laboratory Animals

Vining Machines

UNIVERSITY
RELATIONS

Ablic Service

News & PUdicity

Extension Progsres

Speeches/Lectures

Affiliations

Negotiation;

recitals & Ccecerts

IlieStre froductices

Rollo & IV

Athletics

Abort COUrZes

Conferences

Conventions

Community Education

Interlibrary Lawn

RS Sumer Camp

Coliseum

Caleniar of Events

Foreigl Assistance

Creamery

NUrsery School

Vetednary Clinic

WACC(.

Seed Testing

Clirdos
Ome. Disorders
Mean Relations

UNIVERSITY UNIVERSITY
DEVELOPMENT P AWNING

Graduate Records

Tracking

Prograro/Services

Identify *ids

Stamen Sources

Donated Resources

Publications

Mailings

Statisiics

Coals

CCjectives

budZeting

Institutionol StuUleJ
Faculty Activities
Amts. linjectiuro

Iluolleent

Cum.:solve Mulles

Facilities

Modellry..

Sim-dation

Flaming

r
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It is important to emphasize that these information categories
were not developed around the organization of the institution.
They provide the data for activities, i.e., functions regard-
less of which unit Performs the function. The data base ap-
pfoach supports the information requirements of the univer-
sity as a whole.

Preliminary analysis revealed that nameS and addresses were
maintained by nearly every system. Everyone maintained their
,own master file, whether automated or not, of address infor-
mation. Duplications of information necessarily existed as
well as duplicative procedures for keeping the addresses cur-
rent. Names, addresses, and other commolf information from
the following separately maintained master files were con
solidated.

Accounts Payable
Accounts Receivable
Alumni/Development
Campus Directory
Course Roster
Departmental Mailing Lists
Employee Benefits Data Base
.Financial Aids Addresses
Graduations
Housing Reservations
Payroll
Personnel
Student Loans
Student Records
Switchboard

The concept of maintaining one address record to be used by the
entire university was strongly emphasized. The implementation'
of such.a concept requires continued cooperation of everyone
within the university.

The name and address file is the core or hub of the entire data
base. Figure 2 is a representation of how this was accomplished
with conversion of data from previous systems. Some of the
other data elements that are maintained in the name and address
file include:

former name
emergency contact
birthdate/birthplace
sex code
ethnic origin
military status

21)-1 -7-

visa type/expiration date
citizenship
children
degrees earned
contribution interests
short course/seminar attendance
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\

FIGURE 2:, CONVERSION OF EXISTING SYSTEMS TO THE UNIVERSITY

DATA BASE

(The hatched areas represent consolidated name

and address)

...g. 22
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Name and address information changes, as do mbst of the other
data elements contained ir the data base. A unique, never
changing, identification number for each record in the name
and address file was required to guarantee,the integrity of
the data base and its data velationships. The Payroll Office
was using social security number. The Registrar's Office used
a stildent number. The Alumni/Office their own man number.
Campus mailing had department numbers. Employees had appoint-
ment numbers. And vendors had their own vendor numbers. One
individual'could be an employee, a student, an alumni, a cus-
tomer, and also a vendor. Such'a person had five different
identification numbers in five separate systems. A universal
numbering scheme was designed that would never change and be
unique for each and every record in the name and address file.
The multitude of previous numbering schemes were.discontinued.
The new number is used internally as a reference number between
files. It is the "glue" which holds the data base togethet.

The unique and non-changing identifier is critical to the in-
tegrity,of the data base. This does not mean, however, that
information can only be obtained through the use of this
unique number. Figure 3 presents the nine information cate-
gories and some of the key relationships that are defined.
Access to information can be made through any known access'

" point. The address record identification number provides the
link to the name and address file for whatever common informa-
tion is required. Information within the data base is related
through common keys, e.g., the unique identifier.

rir,)/1
4 4w ,./

-9-



I
i."0
s

,

IrS3
CAI
s.4

o r) 1



238

BENEFITS ACHIEVED

Significant progress has 'been made during the first two and
a half years of the five year plan, In particular, the fol-
lowing progress has been lAade in each of the six problem sueas.

1) Through the Use of data base Software we aTe
experiencing the benefit of"program/data in- .
dependence. Existing programs do not have
to be recompiled or modified when new data .

elements are added to the data base unless a
specific program uses the new element. New
data elements can be added dailyvif warranted

. without,impacting ekisting (software. Through
the use of data dictionary software we, are
building the documentation to identify the
impact of requested changes. The Size of
the maintenance staff has remained at ifs
reduded level.

,

.2) ,Emphasis on the development.of online sys-
, tems has given the administrative offices

a means to fix many of the *data problems
themselves without the involvement of
pthers. Being online brings,offices closer
to their data and allows them to be mbre
familiar with the workings of tiieir sys-
tems. The involvement of our offiee in
operational support of their systems is
declining. Our Schedule and .Control droup,
which sets up and monitors batch work, As
not growing in size as new syst6ms are de-

,

veloped.

3) :Creation of.the centraf name and address
file with one .alversal identification
number is making it pdssigle to relate

'personnel/payroll, student records, fi-
nancial aid, student loans, eccodnts re-
ceivable, effort certification, and ac-
counting transaction data. Several re-
cent state agency requests for informa-
tion, which crossed system boundaries,
were.easily answered from the data base...
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4) A centrl address change offiee has re-
cently been established so that there is
,one place to go to get a name/address
updated. Once updated, all data base
Istems will have the new aame/address.
T e staff in the many offices which pre-
viously maintained names and addresses
are being reassigned to other tasks.

Elimination of redundant versions ofAthe
same information in the data base his-re-
vealed some of tbe inconsistencies Which
have plagued university record keeping.
For instance, about 60 employees in the
personnel system had a different social
security number from the one used in the

payroll system. Originally about 25% of
the account coding in the personnel sys-
tem agreed with the coding in payroll.
This has been'improved through shared data
base files to over 701. Over 60% of the
employees also had student identification
numbers and 10% of the accounts receivable -

(non-students) were also employees. About
100 people in the payroll system were still

in the student records system under former
or 'maiden names. Cleaning up the incon--
sistencies is not complete and it has not
been without some trauma. Some offices
have been slow to accept the concept of

shared files/data.

Implementation of online systenis in) ,

"data feeder" units on campus is raising
the productivity of the staff in tbese
units while reducing the need for large

central staffing.

As an.example, Figure 4 compares the
processof placing an order for supplies
under a batch/manual approach verses the

on-line/data base approach. The on-line
process is obviously simpler and elimi- -
nates many labor intensive iteps pre-'
viously required. In addition, the in-
dividual placing the order knows imme-

sa.
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BAiCH/MANUAL
APPROACH

Required Equipment & Supplies

Typewriter
Typewriter Supplies
Requisition Forms

(multiple copies)

Type Requisition

Deliver Requisition fo
Centrat=Stores

Fill the/Order

Process Paperwork at Central
Stores

Deliver Paperwork to Accounts
Payable

Process Paperwork at Accounts
Tayable

Keypunch Account Transactions

Setup Batch Run with Keypunched
Data

Process Accounting Transactions

Deliver Batch Output

--BATA BASE
APPROACH

Required Equipment & Supplies

CRT Terminal
Packing Slips

(multiple copies)

Enter Order

Fill the Order

PrOcess Accounting Transactiol

FIGURE 4: PLACING AN ORDER FOR SUPPLIES

-13-



A41'

diately if the quantity requested is avail-
able or the item must be back-ordered, re-
ceives an immediate extended price for each
item as well as the total cost of the entire
order, and knows the balance of the account.
A packing slip is printed for the supplier
when the'order is completed, which identifies
the individual and associated department that
placed ihe order. The accounting has taken
place and ihe transfer of fynds is done com-
pletely through the data base.

Another example is the use of the dta base
as an online Library catalog. The data base
can be queried by author, title, key wdrd,
subject, as well as other.access________

-----cbtaininf ary 'ma ter i a s.

Once an appropriate item is found, the in-

dividual can determine which branch libra-
ries have copies of the item, which copies
are out and when they will be returned, and
zan place themselves on the wait list for

-

the next available copy. The individual
could check the book out to themselves and,
when the delivery problem is solved, have-
the book delivered to their home/office.
All this can be done from any,terminaI on
campus.

6) During the first half of the five year plan,
.nine major new systems have been implemented;
financial aid, stores/supplies inventory,
personnel/payroll-, effort certification, pro-
ject/work order management,library catalog
and circulation, alumni/development, pro-
perty inventory,_and student loans-. In ad-

_
dition, the old student records andJacili-
ties inventory systems were converted to
use the data base and'share information with
the new systems. The remaining half of the
plan includes finishing the personnel/par-
roll and effort certification systems, and
implementarltatabaseversions of position
control/budgeting, accounts receivabre-, pur-
chasing, accounts payable, and accounting.
With the new systems, Washington State Uni-
versity is in a good liosition to remain com-
pliant with State and Federal mandates.

-14-
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CONCLUSION

The benefits of an integrated online data base approach are
real. The two years of experience at Washington State Uni-
versity have convinced us that it is possible to significantly
increase the productivity of administrative staff and lower
the overall cost of university administration while improving
the quality of record keeping and the accuracy of repoyts.
Two observations are noteworthy, however.

First, converting 15 yeais worth of past programming is expen-_

_sive and time mms.uming, ii_the_s_p_tems_are_notteAesigned. ta
USe-data base concepts, they will have a higher operating cost
after the conversion than before. Purchased software, which
is not redesigned and reprogrammed to use data base concepts,
will also have higher operating costs. Software development
is expensive. The decision to invest in the data base ap-
proach is a long term one.

Second, the use of a central data base has major implications
for the distribution of administrative funds. In all likeli-
hood, computing costs will increase and staff costs will de-
crease with a lower net cost for university administration.
Office budgets will not be impacted uniformly. One office
may be able to function with only half as many staff while
another office which is a "data feeder" may face an increased
staff load. Whatever the distribution of costs, the higher
the percentage in online computing, the lower the impact of
inflation on administrative budgets. A data base must be
managed from the top of the organization if resources are
going to be redistributed.

The transition from an environment of separdte files 'Iowned"
by individual offices to a shared data base which "belongs" to
the whole university Will be met by some resistance. It takes
cooperation and understanding on everyone's part. Cleaning up
and straig!-tening out all of the inconsistencies, which develop
when systems are designed independently, takes patience and
commitment to the end goal.

Washington State University is not through developing its data
base. It is halfway through development of new data base soft-
ware.0 The added costs of new development, in addition to on-
going operating costs, have stretched shrinking budgets to
their limits during these poor economic times. Enough is known
now to confirm the validity of the Concept. We remain optimis-
tic that the University will recognize the long term benefit
of this approach to the whole University, and continue its
investment even during these hard times.

4.
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WORD PROCESSING
AT

CARNEGIE-MELLON UNIVERSITY

Joyce A. Wine land
Manager of Student'Systems
.Carnegie-Mellon University

Pittsburgh, PA 15213
December 3, 1981

Word processing is the use of a computer to enhance human-to-human

communication. Carnegie-Mellon University (C-MU) is becoming deeply involved

in Word Processing in several modes.

Traditional means of communication include: talking face:to-face, telephone,

friendly notes, interoffice memos, formal letters. Each has advantages and

disadvantages of formality, ease of exchange of ideas, availability of both parties,

keeping a copy, making changes, and cost. The same factors apply to the varions

Word Processing modes that C-MU uses.

Word Processing at C-MU includes: Dedicated Word Processing system,
0

Word Processing package on a general-purpose mini-computer, Computer Mail,

Text Editor, Text 'Formatter, Speller, Xerox 9700 Laser Printer.

This paper will discuss each of the above modes of Word Piocessing at

C-MU and illustrate how some of the departments. are using them to enhance their

communication.
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WORD PROCESSING
AT

'CARNEGIE-MELLON UNIVERSITY

by
Joyce A. Wine land

INTRODUCTION

Carnegie-Mellon University

Carnegie-Mellon University (C-MU) is a small private, co-educational university in
Pittsburgh, PA. C-MU is particularly strong in Enginc.,ering, Computer Science, Fine Arts,

and Management Sciences. Its best knnwn current projects are Artificial Intelligence and

the Robotics Institute, which is in conjunction with industry and some government agencies.

C-MU began in 1900 when Andre* Carnegie founded the Carnegie Institute of

Technology (known as Carnegie Tech). In 1967 it merged with Mellon Institute which is
located a few blocks away, to form Carnegie-Mellon University. The University is now
comprised of 6 colleges and 25 academic departments with a Student body of 5600 students

of which 3800 are undergraduates and 18.00 are graduate students.

Most computers at C-MU are manufactured bY Digital Equipment Corporation (DEC).

The ,central university facility is known as the Computation Center. The Computer Science

Department also has n large facility and many other departments have computers of their
own.

The Computation Center has 5 DECSYSTEM 20s and 2 PDP1 Is, and 1 VAX. All

are linked ,together by DECNET. There are line printers, but most printing is done on a
Xerox 9700 laser printer. Other equipment includes a Calcomp plotter and a Dunn Camera

and GIGI color graphics terminals.

The Computer Science Department has 1 DECSYSTEM720 2 DECSYSTEM-16s, and

dozens of PDP-11s, and .11 VAX computers. In addition, they have 10 Xerox Altos, 20
Perqs which are made by Three Rivers Computcr Corporation, and a home-grown computer

named Cm* 'which is built .from 50 LSI-11s. Their main printer is a Xerox Dover.
. .
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Word Processing

Word ProceSsing iS the use of a computer to enhance human-to-human

communications. Carnesie-Mellon University is becoming deeply involved in Word

Processing in several modes.

Traditional means of communication include: talking face-to-face, telephone, friendly'

notes, interoffice memos, and formal letters. Each has advantages and disadvantages

regarding formality, ease of exchange of ideas, making changes, and cost. The same factors

apply to the various Word Processing modes that C-MU uses.

Word Processing at C-MU includes:

1. Dedicated Word Processing System ,(WS200)

2. Word Processing Package on a General-Purpose Mini-computer (WORD11)

3. Computer Mail (MS)

4. Text Editor (EMACS)

5. Text Formatter (SCRIBE)

6. Spelling Checker (SPELL)

7. Programmable Printer (Xerox 9700)

This paper will discuss each of the above modes of *Ord Processing at C-MU and
will illustrate how some of the administrative offices are using them to enhunce their
communication.

FACTORS AFFECTING CHOICE OF MODE OF COMMUNICATION

Before discussing the various Word Processing techniques that are used at C-MU I
want to make a few comments about- several factors that affect the mode of communication

that a person would use for a certain message.

Cost/Effective - Dollar cost is not a good indicator of value. Cost/effective
evaluations are more precise. . In general, person-to-person and local telephone
conversations are the least expensive. Individual typed letters are low-cost also.
Despite the initial cost, of the computer, using computerized list processing
could be the most cost/effective means of, communication.

Interactive vs One-way - A drawback of person-to-person or telephone
conversations is the requirement that both- parties be available at the same time.

2
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However, for discussion, exchange of ideas, or expression of emotion
conversation is the best means of communication.

Formality - Compare a note to a friend with an official contract. A note
written by hand on 6" x 8" tinted paper signifies a different attitude. than a
contract typed on 8 1/2" x 14" white paper with bold headings and fine print,
plus an official insignia in a corner.

Ease of Corrections - When talking, if you make a mistake, you can
immediately apologize and correct yourself. A typed document can have a
character corrected fairly easily, but larger changes require tedious retyping of
the entire document. A document on a computer, however, can easily be
changed, no matter what the size of the change, and a new copy can be printed
with little effort.

'Record-keeping - Conversations , are not usually recorded. Typed information
can be filed in a cabinet, but computerized documents can be kept on disk or
on tape taking much less physical space.

Making Copies - There are 2 kinds of copies to discuss here: Identical and
Personalized. Photocopying is the usual means of making identical , copies of a
written document, and is quick and easy. .Typing individual personalized letters
takes a lot of time and effort, however computerized list processing techniques
make it quick and easy:.

Visual vs. Audio As much as 80% of the content of a face-tollace
interaction is derived from non-verbal clues. Vocal inflections and body
language express more than the words could ever say. Also, handwriting
displays much of the writer's attitude? However, when only the facts should be
expressed, typing or word processing are more effective.

WORD PROCESSING MODES AT C-MU

At Carnegie-Mellon University, there are many computer procedures available to
enhance communication Among people. All of the DECSYSTEM-20s on campus have

Computer Mail, text editors, 'text formatters, spelling checkers. One DEC PDP-11 in the
Computation Center has the word processing package, WORD-11. The DEC WS-200, in
the administration building, is a hardware/software combination that is dedicated to word
processing. The Xerox 9700 'laser printer is programmable, such that a user can write a
program to describe a special form which it will print at the same time as it prints the
data on it. Word Processing is integrated with the master files on the DECSYSTEM-20

because the names and addresses and other personal information which is needed for List
Processing comes from the master files.

The five DECSYSTEM-20s and two PDP-11s and the VAX are on a DECNET local
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network so files can be shipped from one to the other with ease. The WS200 also has a
link with the DECSYSTEM-20 that the administrative offices use. The X9700 is not

connected directly to any of the computers, so output files are spooled to tape and carried

to the Xerox 9700 for printing.

The WS200 and WORD-11 output documents normally are printed on a Xerox 630
Diablo-type character printer. Tis is a high-quality impact printer but is comparatively

slow.

The documents from the DECSYSTEM-20 are normally printed on the Xerox 9700

laser printer, though line printers and Diablo-type printers also are available.

WS200

In the administration building, there is a dedicated word processor, the WS200. It is
a DEC product and currently has 8 terminals and 3 printers attached. Files are saved on
either hard or floppy, disks. The system is ,considered stand-alone, though there is a link
with a DECSYSTEM-20. The WS200 is a very good document preparation device because

it is easy to learn and to use: it is menu-driven. Editing commands are identified on the
keyboard. Uppercase/lowercase, boldface, and underlining can each be accomplished with a

couple of keystrokes.

The WS200 also has list processing. List processing is the technique of, entering a

letter with tags in the positions of name, addre.ss, and other personal information. Another

file contains the names, addresses, and other personal information each beside the same tags.

It also uses a third file containing specifications that can be used to modify the list

processing activity. The list processor is then run using the letter, the list of names, and
the specifications to yield the personalized letters. The letters are then printed on a Diablo
printer and the task is complete. The list of names, etc. can be used for many different
letters, documents ,. labels, etc. so it is really a Master File. That is why the specifications

are needed - to select only the people needed.

The greatest advantage of the WS200 is that it is very fast. It is also easy to learn
and to use. It produces letter-quality documents that look like they were typed specifically'

for the recipient.

The major disadvantage of the WS200 is its stand-alone nature. We do have ability
to ship to or from our mainframe, but it is not as easy as the DECNET link. Also, it

can't be used as a general-purpose computer. Printing is slow because it is done character

by character with a Diablo, so large documents or multitudes of personalized letters take

4

0 4A.
402

' 247



248

many hours. Because of configuration limitations, it is available only to eight people in the

administration building who share the cost of operating the computer and printers.

WORD- ll

The Woid Processing system that we are now moving towards is WORD-11.

WORD-11 was developed by a private company, though DEC has just bought the rights to
market it. WORD-11 has List Processing, but also has a spelling .checker and sorting and
some arithmetie.

- ,
. To use the spelling error detector, the document is entered, the speller is run and the

results are printed. The results can be either the -trocuiffelitWith errors underlined or just a
list of all misspelled words. A basic dictionary of 10,000 words is provided with the

system but the users have the option of creating special dictionaries for special subjects or
adding to the system dictionary.

The advantages that WORD-11 has over the WS200 are numerous. The costs are
lower, but has more features. It can handle numerous users anywhere on campus. It uses
a general-purpose computer. It is on the network with other computers so one physical
terminal can access any computer and anyone can ship files to use features available on
other computers.

The only major disadvantage is that since it is on a timesharing system, response time
is not as goad.

, Computer Mail

Computer Mail is probably the most used Word Processing mode of communication at

C.4/1U in terms of number of different messages sent. Though most computers have a mail

system, the one on the DECSYSTEM-20s (MS) is the most flexible. MS is used every day

in many departments and is my most frequent means of communication with my Director.

While writing a . message, corrections can be made using the regular file editor,

usually EMACS, and identical copies can be sent to any number of people. It is quick

and the recipient does not need to be logged in to the computer to be able to receive the
mail. It is stored there until he next logs in. Because all of the DECSYSTEM-20s are on

DECNET and MS supports local networking, messages can be sent to anyone on any
computer. Identical copies can be sent to many people and it is easy to reply to messages
from other people, as well as to forward messages to a third person. IvIessages may also

be encrypted for security. A user can print messages sent and received, or get a summary
of message headers. '

E....
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C-MU also has a DECNET link with Columbia University in New York. Each

university; pays half the costs for the network. The major use of this network is for mail

messages between the universities.

Computer mail is terrific for short messages ,to a colleague who is also a frequent

user of the computer.

Computer mail, however is less efficient for very long messages with many items that

must be acted upon or that require discussion. It also tends to be informal.

EMACS

A si le procedure of entering information into a file which can either be priuted on

paper to give to the recipient or sent to his UserID where he can read it is also word

processing. At -MU, we enter the information into a file using an editor called EMACS

which was develo d at MIT. It is a "screen editor" which means a. screen-full of

information is on, the CRT at all times. It tries to keep the line, we are working on in the

middle of the screen, which is different from WS200 and WORD-11 which keep the line

we are working on at tlie bottom of the screen). The operator moves around within the

document, deletes characte and performs other editing functions by holding the the

CONTROL key while hitting a other key to perform that function.

\
The document can be printed on any printer.

If hard-copy (printed) is not
\
'required and recipient's UserID is accessible on a

computer, the document can be copied to his UserID, merged into an MS message, or a

message sent to him (using MS) telling him how to get it from the sender's UserID.
Identical copies of the file can be sent to any number of people.

The advantages of EMACS compared to WORD-11- or the WS-200 are: it is on all
of the DECSYSTEM-20s, it is much more flexible, it is programmable, it has its own
speller,

The disadvantages are: it is more difficult to learn and to use because it is more

flexible, it cannot boldface and underline, there is no List Processing on any DECSYSTEM-

20.

SCRIBE

SCRIBE is a system developed by a C-MU graduate student for DECSYSTEM-20 and

is now sold by a private company. The user must enter his message into a file then insert

the commands that SCRIBE will use to format the output. He then runs the file through

6
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the SCRIBE program and the result is another file that, when printed, looks the way he
specified.

Some of the formatting that SCRIBE can provide are: justified right margins, special

print fonts, numbering of items in a list, Greek characters, mathematical symbols, title page,

bibliogiaphy, footnotes and. index. If the user tells SCRIBE what kind of document he is
writing it will set up certain default assumptions. For example, "Text" is the simplest

document type so the only actions defaulted are right-justified margins and page numbering.

But a "Manual" is one or the most complex and has Chapter, Section, Subsection,

Paragraph, Appendix, Appendix Section, and Index features.

SCRIBE has different capabilities for different output devices. If a commapd is used
that cannot be accomplished on the device requested, SCRIBE will convert it to something

similar that can be handled or will ignore the command Some devices are the line printer,
Diablo, Xerox 9700, aii GIGI terminal.

C-MU has also ad d sonic special features to SCRIBE to take advantage of even
more features of the Xerox 9700. Two SCRIBE features that are particularly useful to
administrators are "Letterhead and "Memo". Each of them has the letterhead "Carnegie-

Mellon University" printed a di tinctive font. The Letterhead also has the return address in

a small font to mimic letterhea \\paper while the rest of the letter is generated using the
normal SCRIBE procedures. The Memo form has "Carnegie-Mellon University" at the top

in the special font; then To:, From:, Date, and Subject boldface aligned underneath it;

with a wide dark line across the page to separate the heading from the text. The mites of
the people To: and From: and the actual date and iubject of the memo are all in the
normai font, as is the body pf the memo.

The advantages of SCRIBE are tremendous and when used with Xerox 9700 are even
greater. It has wide flexibility for formatting reports, letters, memos, and books, and since
the general layou't of each is already defined as a special form many defaults are preset,
making it much easier to use. The various print fonts give the results a professional

appearance.

The, disadvantages of SCRIBE compared with the specialized wotd processors are that

it requires more user sophistication because the user must also know EMACS in order to

enter the document and the SCRIBE commands, and that a separate pass must be made to
convert tha file with the SCRIBE commands into the printable file.

7
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Spell is a program which was developed at Stanford and runs on the DECSYSTEM-

20s. It compares the words in 'a document with the. words in a dictionary. The basic

dictionary contains over 40,000 words but auxiliary dictionaries can also be used which are

created by the user. ° Spell strips off prefixes and/or isuf fixes to find the root word. Its

outputs are a file of the original document with all of the spelling corrections, a file of
the misspellings it found along with the corrections made, plus an optional file of all the
words the user added to the dictionary.

Xerox 9700 Laser Printer
z

The Xerox 9700 Laser Printer is a device that has some programming capabilities that

enhance its printing expertise. It prints 2 pages/second, either landscape (horizontal) or

.portrait (vertical). The printing is black, but the paper can be any color' or any weight
from onionskin to cardboard. We are adding an option to allow it to print on both sides
of the paper. The programming capabilities were originally intended ,to make special forms

of the kind that a user usually has a print shop produce on continubus forms paper so the
line printer can fill in the data. When using a Xerox 9700 special form, however, the

form and the data are both printed on the blank paper at the same time.

A special form usually begins on a DECSYSTEM-20 as a file which contains . the

form written in the Xerox 9700 Forms Description Language. The file is written to a tape
which is then carried to the Xerox 9700 which reads it and compiles it into a form and
prints a sample. If there are any errors, the changes are made on the file on the
DECSYSTEM-20 and the process is repeated. When the form is corrsct it is stored on the
Xerox 9700. At any time thereafter, data can be printed on paper with this form.

When writing a form that will be a word processing-type letter, the basic letter must

be created very carefully so that ,the proper amount of space is allowed for the personal
information that will be plugged in.' This yrinter does not have the ability to close up
extra blank lines or characters which inn), occur because of 41ifferent numbers of lines in

the address or number of characters in a piece of personal information. The letter form
does have the ability of producing the letterhead "Carnegie-Mellon University" in a special

print font and tbe return address in a small font. Also the signature of the writer can be
digitized, so the letters are also "signed" at the time of ,printing.

Tbe advantages of the Xerox 9700 Laser Printer are its many print fonts, speed of
printing, and ability to draw lines and signatures.'

OP'

'

1

The disa.lvanteges compared to the WS200 or WORD-11 are the lack of real lidt
L
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processing, greater time to create the form, and need to also know EMACS to create the
'fdrm.

EXAMPLES

There are many exami)les of Word Processing at Carnegie,-Mellon University, but I
will discuss 'only a fev of the more dramatic ones here.

ADMISSIC5NS OFFICE

The Admissions (Ace is one example of how an administrative offiai chooses tiora
the Word Processing modes wt4ch are available dependiQ on the requirements of each tasi.
Two different list processing-type letters that the Admissions Office uses are letters fo
Guidance Counselors and letters tO students acknowledging receipt of their admission
deposit. The Guidance Counselor letters are processed dn the WS200 because there is a
limited dumber' of them and because the Admissions office wants the Counselors to think
they received a personal letter. The receipt. however, is done with "a Xerox 9700 form
because several thousands are needed, less variable information is printed bn each, and the
signatufe also 'printed on the letter.

Public Rela '%ons
a

1

i

The Public Relations Department is using WORD-11 extensively for News Releases
and other Publicity items. Their productivity is greatly increased over previous leVels when
secretaries typed everything. They had spent aq'great deal of fillip retxping an article when
corrections or revisions were made. Now the author himself can make the corrections
without retyping the whole item and the project can be completed in much less elapsed
time. The PR department uses a special letterhe paper in their Diablo printer for the
News Releases and ' for the letters to the hometown newspapers of students, both cif which
are done by WORD-11. ,.

ACM Newsletter

I am Secretary of the Pittsburgh Chapter ..of the Association of, Computing Machinery
(ACM) and one of my staff is the ACM newsletter Editor. ,c-mu has been gracious
enough to allow us to keep the Membership system on a 'DECSYSTEM-20 and to use
SCRIBE to produce the Newsletter and other support items. The newsletter is a

professional-looking document with its. heading in large, print and a double-column 'format.
It also uses a medium-size font for section headings with italics and underlining where
appropriate: Th4 only part_it cannot yet do is the map of the meeting location.

a
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this Paper

' This paper was produced with the help of EMACS, SCRIBE, SPELL, and the Xerox

9790 printer. The secretary entered the bulk of the text from my notes into the computer

and I made changes to it and inserted SCRIBE commands using EMACS. I ran the text

through Spell to check my spelling then through SCRIBE to convert the commands into

Xerox 9700 print format. I made improvements to the text and to the SCRIBE commands

aid ran it through SCRIBE and printed the results many timed until I was satisfied with

the result.

CONCLUSION

Because C-MU wants to be known as oone of the country's leading universities, it

must., not only give the highest-quality education and conduct imaginative research, but must

also present an attractive, tirofessional image. One of the ways it does that is by iharp-
, looking personalized letters and well-written books, articles, and speeches. Word processing

makes all of these easier and faster.

Carnegie-Mellon University has many Word Processing modes available to its

community. Each enhances human-to-human communication in a different way, so for any

one item, all of the factors in commvsnication must be weighed before choosing the method r,

that will best fit its purpose.

A short message to someone who also uses the computer frequently may best be

conveyed through computer m'ail.

Peogle who are. not famikiar with a computer who are working on an article that will

need Many revisions would have\best results with WORD-11 or the WS-200.

Personalized letters to a few hundred people Or 'less also are easiest on WORD-11 or

the WS-200.

But if someone needs to do thousands and has the extra lune to carefully lay out the

letter and the spa,ces for the personal information, he may find it more cost/effective to

create a Xerox 9700 form for the letter.

An item tha, requires discussion and for which information is needed quickly, a

phone call or conversation in person is' likely the mpst effective way to handle it.

I 4
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,Although some people still think they will break the computer as soOn as they touch

a terminal, reactions have been favorable. As each academic department and administrative

office sees positive results from others who are using Word 'Proces'sing, they besiege the

Computation Center with requests for 'UserIDs, equipment, and training. Because they are

eager to use it, people learn quickly. Computer terminals are now a noriiial office fixture.

The Admissions Office found that Word Processing made their letters faster and easler 'than

typing, and it contributea to the recruiting of the largest Freshman class ever. I myself

average 50 computer mail messages per week, sending and receiving, communicating with

my staff, my bosg, and other people on campus.

The future of Word Processing is bright.: My department, Administrative Systems, is

now d'eveloping campus-wide Word Processing and siffice Automation procedures: Every

office will have terminals with access to any of our computers and all of the computers
aie on a network so that information can -be processed on the computer which has the
needed capabilities. The Public Relatias department dreams of being able to send stories
diiecily from our computers io the computers of major newspapers. They also want the

---
biographies of researchers, to be on-line so that they can pull them into any story about
their work. Students will send their homework and reports directly to the UserID of their

professors.

users.

The future of Word Processing at C-MU is limited only by the imagination of its

.2 4
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Carnegie-Mellon University

CAUSE
737 Twenty-Ninth Street
Boulder, CO 60303

Dear Sirs

5000 Fonts Ave.
Pittsburgh PA 15213

November 23, 1981.

Enclosed are 2 Abstracts of Possible papers for the CAUSE.811 Conference.
These are projects that I have been involved with at carneafie-Mellon
University. I hope that you will find at least one of then vorthy of
presentation. ,

Sincerely.

Joyce A. Wine land

Exaxple: Scribe Letterhead

ASSOCIATION EQR1 COMPUTING MACHINERY

PITTSBURGH CHAPTER DECEMBER, 1911

De Comber Meeting

DATE Wake:day. December 9. 1981

,LOCATIObb Cirnegie-Mellon University
Skibo Hail, Room 100

TIME: Social HOU 5:30 PM
Dinner 6:30 PM
Meeting 7:30 PM

TOPIO Reirotics at CMU and *their
Coordination

When you think of Rotetict. do you envision
metal monsters as in rh. Doy the forth Stood
Still or perhaps as being highly intelligent beings
as in The Questa Tapes.

Whatever your thoughts, you don't want to mlu
this next meeting. As technology continues to
advance, and the demand for higher quality control
continues to increase, it is clear that Robotics will
play an important role in Industry.

Recently .a concentizied effort Ms been made
toward the etndy of Robotics at Cenesie-Mellon
University. Our wailer will provide us with an
overview of Robotic:I at C-CMU aloes with
familarizing us win it's various compooents. We
will examine the sub-componests of what,makes tp
a robot, 213 and 313 vision. sad the various Wee
of robots: walking and otherwise.

Finally we will look at Um use of robotics to
perform complex tads in a manufacturing
envirooment The method'of coordinating various
robots to perform a unified task will be presented
along with a description of the network technique
need.

REMEMBERING usr MONTH

Last ntontlis speaker. Mr. David Black, provided
us with a description of prograin gm:retort and
their underlyins. thereoy. We examined hit Cobol
Program generator which can generate programs to
handle .most applications with very little/easy
modification. and in a specified style of coding.

SPEAKER: Dr. David Bourne

Dave Bourne is a Research Associate with the
Robotics Department at Carnegie-Mellon University.
He bolds. a BS la Mathematic, from tbe University
of Vermont and a Plad in Computer Science from
tbe University of Pennsylvania. Having been with
C-MU for the pest 14 menthe, be Is especially

'involved with Artifical Intelligence and Computer
Vision.

RESERVATIONS

Reservations can be made by contacting Joy Ott
at On-Line Systems (931-7600) before 4:45 P.M.
Monday, December 7. Although a reservation is
not required for the meeting portion of tbe
evenies, attendees are encouraged to call and
advise %if they are plannies to attend the meeting.
This may have a bearing on Me room we are
assigned at Stibo Hall.

If you make a reservation please sbow up or find
a substitute to take your place, as we are charged
for each meal resesved.

DINNER ENTREE: Roast Fresh Ram with
pressing, aravy

COST: Members $9.50
Non-senbers $10.50

Remember, th costs associated with attendance
at professional meetings are tax deductible or,
depending on your employer's policies, /my
k reimbursable.

MAP OF MEETING LOCATION

ExamOle: ACM Newsletter - created in EMACS, checked be SPELL, formatted by SCRIBE,
printed on Xerox 9700

4
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NS> send

To: AS70
cc: MA
Subject: Progress Reports

Message (CSC to enter-Send Level, ctrl-Z to send, ctrl-K to redisplay,
ctr1-8 to insert file, ctrl -8 to enter editor, ctrl-N to abort):

ME,
Are you ready to distribute the Progress Reports for the month of October 1981?
The data vas due to you last Friday and you expected to have the results in'the
hands of the Users tx this coning Friday. I realize that some data was a day
late, hut you should still have the Reports.ready. on time.,

iffa

Processing mail...
Local mail delivered OX.
NS>

There is 1 additional message:
7 10-Nov To: A570 at TOPSA !Progress Reports (481 chars)

Currently at message 6.
NS>

nri
Example: Sending COpeuter Mail

Carnegie-Mellon Univers*
News MIN

Dinastment of Pub Ile Relations
Schentey Park
Pittsburgh. Pennsylvania 15213
11121 671-2900

CONTACT: Mary Woehrel (412) 578-343' For IMMEDIATE Release
Edmund Delaney

FASISKA MIMED VICE PRESIDENT OF MELLON INSTITUTE

Pittsburgh, Pa.--Edward J. Fasfska has been named a vice

president of Mellon Institute as part'of the institute's merger with

Materials Consultants and Laboratories, Inc. (MCL) a materials science

firm of which Dr. Fasiska was a co-foumder. Mellon Institute, a

division of Carnegie:Mellon University, conducts sponsored research

for government and industrial clients. Its recent acquisition of MCL

is part of its general expansion and modernization effort. Dr.

Fasiska will have responsibility for contract research and new

busfness at the institute.

Before his association with MCL, Dr..Fasiska held a number of
posts with Pennsylvania Industrial

Chemicals Company and the U.S.

Steel E. C. Bain Laboratory for Fundamental Research. He has

contributed extensively to the technical literature on environmental

chemistry and the crystallography of metals.

Dr. Fasiska is a member of the American Chempal Society, the

American Physical Society, the American Crystallography Association

and the American Industrial Hygiene Association. He received his B.S.
in Fuel Engineering r Penn State (1959), and both his M.S. and

Ph.D. degrees from the University o ittsburgh in Physical Chemistry

and Crystallography, respectively.

-30-
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November 18, 1981

Example: Public Relations News Release from WIMID-11
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Carnegie-Mellon University

Mr. James Reaver, Counselor

Wilkinsburg High School

444 Allen St.
Pittsourgh, PA loco:

Dear James

Admissions 0111ce
5000 Forbs3 Avintr
PlItsbureb. PsnnsyIvanla 15213
11121 578.30115

Freshmen anti upperclassmen t've arrived, classes are insession, dormitories are full.
athletic teams are practicin4, and the attention of the Admissions staff has turned to the
1982 freshmen. Before embarking on our fall travels we would like to thank you for your
help Sn making 1981 so successful for us.

Robert Wilcox, one of your counselees from Wilkinsburg High School, is a freshmen at CMU

in the Mellon College of Science. As a result of having helped this student gain
admission to CMU, ,you have no doubt learned about the many educational opportunities
available at our university. We appreciate your Interest in Carnegie-Mellon and continue
to seek your assistance in bringing these educational opportunities to the attention of
other students at Wilkinsburg High School. If in your work with current seniors you
identify students who may be interestea in CHU, we invite their correspondence with the

Admissions Office.

If you plan an event during the Thanksgiving and/or Christmas holidays to invite current
college freshmen back to Wilkinsburg High School to tell your seniors what college life is
like, I'm store that this student would be willing to participate. I. sure you recognize
that currently enrolled college stgdents will 'tell it like it is.* Such information is

most helpful to prospective college students.

The other members of the CMU Admissions staff Join me in looking forward to our continued

association. If at any time you have questions concerning our academic programs,
aosissions policies oe procedures, do not hesitate to contact us.

Sincerely,

Rilliam F. Elliott
Vice President

wfe:bh

Example: List Processing from WS200

Carnegie-Mellon University

Kr. Richard Todd P. Golden
Grinnell College, Sox 249
Grinnell, IA 50112

Dear Richard,

Admisswe INIke
5000 Forbes mom*
RnolerOkSemeihrees 15213
(412) 42s-20115

Ray er 1981

Thit letter is to acknowledge receipt of your 4200 adaission deposit. This
deposit mill hold a place for you at Carnegie -Mellon university for enrollment
in September I952. The $Too deposit mill appear as a credit on'your student
account. You mut understand that this deposit is not transferable to another
sssss ter or person. This deposit is non-refundable.

Continued correspondence with you during the summer im extremely important.
Information concerning course registration, orientation and the fall semester
mill be sent. All correspondence will be addressed as listed below. It is your
responsioility to notify the Admissions Office of any change in thie permanent
address. since you may have a temporary summer eddress because of a job or travel
plans, you should make arrangements to have.your Gnu mail forwarded to you from
your permanent address. railureto notify us of the change in your permanent
address or to have your mail forwarded to a summer address will jeopardize the
smooth flow of information and thus disrupt your orderly enrollment in September.

Your cmu Student I.D. nUmber will be the same as your social Security musber (ssm).
Your Social Security Number is listed as 184-88-54119. If this number is incorrect,
please notify the Admissions Office immediately, giving the correct number.

We look forward to having you on campus next September. /f you have questions
or if I can be of any further assistance, do not hesitate to contact me.

PI:RUM:UT ADDRESSt
1510 Rittenhouse square
Philadelphia, pa Isoloy

wleibh

°OLDEN, RICKARD TODD P.
le/a-5S-509 Transfer
College of Fine Arts, Design

*Di VALID
UNLESS

HER
SY CASHIER

Example: Xerox 9700 Form with Variable Data

Willi V. Elliot
Vice P esident
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Mailnet: A Strate for Inter-Campus Exchdnge of Electronic Mail

Paul S. Heller
EDUNET/EDUCOM
Princeton, NJ

The purpose of thi.s paper is to describe,the setting,
concept, operation, and cost of Mailnet, a computer-based
system for automatic exchange of messages and files between
widely dispersed computers. Thede computers may each have
different and essentially incanpatible software (e.g.,
electronic mail) for message and file creation under user
control. Maiinet is not an ultimate solution for the
interconnection of computer systems. However, Mailnet has
the characteristics of low entry and fixed costs and
sufficient functionality to serve the inter-organizational
message exchange needs of most universities and colleges for
at least several years.

The essential characteristic of Mailnet is that a user can
create, send, and receive messages and documents on his/her
own system eVen if the sender or recipient is a user of a
totally different system. As far as the user can tell,
interaction with foreign users is the same as interaction
with local users.

Groups whose members span several organizations could, by
agreement, use a single, common mail facility. Use of a
system foreign to the user, however, requires that an account
be established, that logon and editor commands be learned,
that significant communications costs be incurred, that text
may'need to be rekeyed, and that the foreign system be
checked for new mail. In the Mailnet environment many if not
all of these impediments are eliminated.

Note: Questions and comments,regarding this document are
welcome. They should be directed to Paul Heller at one of
the following addresses:

1) On GTE-Telenet Telemail: PHELLER/EDUNET

2) On NJIT/EIES: PAUL

3) On Stanford/CONTACT/EMS: -HE. OC
4) On EDUMAIL/MACC-Mail: EDUNET=Central

5) On ARPAmail: PHeller.Educom@MIT-Multics
6) Via U.S. Mail: Paul Heller, EDUNET,

P.O. Box 364,
Princeton, NJ 08540

7) Via telephone: 609-734-1874
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Mailnet: A Strategy for Inter-Campus Exchange of Electronic Mail

Note: The name "Mailnet"

replaces the name -"Phonenet"

that was used in previous

descriptions of this activity.

Introduction

The purpose of this paper is to describe the setting, concept,

operation, and cost of Mailnet, a computer-based system focor-automatic

exchange of messages and short files between widely dispersed computers.

These computers may each have different and essentially incompatible

software (e.g., siectronic 'mail) for message-and file creation under user

control. Mailnet is not an ultimate solution 0 interconnection of

computer systems. However, Mailnet has the chara.cteristics of low entry

and fixed costs and sufficient- functionality to serve the

inter-organization message exchange needs of most universities and colleges

for at least several years.

Background on EDUNET

EDUNET is an international computer service network with a mission of

providing its 'members with cost-effective access to computer and

communications services. EDONET membership includes more than 160

colleges, universities, and related nonprofit educational and research

organizations. Sixteen of the EDUNET member schools act as EDUNET

Suppliers. Instructional, research, and some administrative computing

services at these Suppliers are used remotely.by. faculty, staff,'and

students through EBUNET. Through publications, online databases,

workshops, and telephone and electronic contact, EDUNET provides

information about services available and a8sistance6in use of those

services. A complete EDUNET central billing and accounting service makes

it easy for members to establish accounts and monitor Usage. Other EDUNET

tr;-$
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services include acquisition of microcomputer and other products and data

communications services.at discounted prices.

EDUNET has been active in the area of electronic.mail and

teleconferencing for a number of- years. EDUNET provides access to numerous

mail systems that are used by members for correspondence, committee

discussions, meeting organization, sharing of research results and reports,

and many other applications.

The extensiVe experience with current mail applications and the

widespread demand for even more convens.ent access to electronic mail and to

the many currently disconnected communities of users ,has led to the

development of this project that will establish Mailnet as an operating

service available to colleges, universities, and other nonOofit

organizations.

The Demand for Electronic Mail

The term "electronic mail" has been applied to many different types of

message service. In this proposal the term is used to describe systems

where humans use an interactive terminal with keyboard and printer or

visual display to enter, edit, jnanipulate, file, or display textual

messages. Telex and TWX service are examples of widely used out primitil;e

electronic mail services. Electronic mail is usually considered as a

component of the "paperless office." While electronic mail may be printed

as a convenience to the user, no paper is required. File copiea of

messages are stored on the system and no traditional paper filing cabinets

are needed.

Almost all computer systems have some primitive form of electronic

mail capability. At the simplest level, a computer user may create a file

on his account and give another person instructions on how to access his

account and print the file. Such primitive systems are generally used only

by "computer.types" because they lack most of the important convenience

2
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features necessary for use by persons without substantial computer

experience.

In recent years many organizations have developed mail systems which

are very easy to use and- have far more functionality than the early,

primitive systems. There are many examples of well developed

university-based electronic mail systems. At the University of Wisconsin -

Madison, a system called EDUMAIL/MACC-Mail is used locally by several

hundred faculty and staff and nationally through EDUNET by more than 100

users. Cornell University has developed a mail facility based on CMS that

is used extensively by gomputer center staff with more extensive local use

anticipated when user documentation is completed. A reduced form of the

Cornell mail system is used nationally by senior business and planning

officers at more than 100 colleges,universities and seminaries that access

EFPM. EDUCCM's interactive modeling system, through EDUNET. A system

called EIES (Electronic Information Exghange System) at the New Jersey

institute of Technology klas several hundred users throughout'the U.S. and

in other parts of the world. A syst-em called CONFER at the University of

Michigan and Wayne State University has several thousand local and remote

users with a total usage of several thousand hours per month. Both EIES

and CONFER are conferencing systems which have features for organized group

discussions in addition to electronic mail functiong. Stanford (described

e18ewhere in this paper), MIT, Dartmouth, University of Virginia,

University of Southern California, and many other universities have well

developed mail systems.

Inter-organizational'Mail

Most of the mail_systems described above are in fact used by persons

from a variety of organizations. These arrangmnents are largely ad hoc.

There are, however, several organized research groups that have or will

establish well-structured inter-organizational electronic mail systems.

The ARPANet was the pioneer in establishing interconnections between

widely dispersed and different computer systems. The ARPANet is operated

z)3 3
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by the Department of Defense (DOD) for use b_ DOD contractors performing

research in computer science-and related disciplines. More than 100

computers including approximately 20 in university computer science

dePartments are interconnected. Though the,ARPANet provides very

sophisticated conmunications services, the most prominent and widely used

is electronic mail. Several thousand researchers are active users of the

ARPANet mail facilities. Each user interacts with his local system with

inter-system messages automatically handled by the network. Unfortunately,

the ARPANet is quite expensive (annual cost of 00,000 per site), requires

sdbstantial technical talent, and is restrictediby DOD policy to be used

only ty those with DOD or related federal research contracts. Many with

access to the ARPANet conduct most of their correspondence using electronic

mail.
-

Another group of computer scienc e? researchers has recently received

funds from NSF to set'up a network called CSNet. CSNet will have much of

the functionality of ARPANet but at a lower cost and without the

restriction of requiring DOD contractor status. CSNet usage will, however,

be restricted to those active-in computer science research. When CSNet was

being planned, surveys of coMputer scientists'regularly indicated that the

highest,priority service to be developed Was inter-system electronic,mail.

Two Phonenet systems (similar to Mailnet) will be operated as pant ofl

CSNet. The first system began pilot operation in the summer of 1981.

Though CSNet will serve only computer science researchers, all of,the

software and protocols developed as part of CSNet will be- available to

other organizations. The Mailnet system described here will draw heavily

on the software and experiences in CSNet.

In the cognitive science disciplines, a group of researchers and

educators has proposed the establishment of COGNET, a networktsimiliatto

CSNet but to serve cognitive scientists rather than computer scientists.

The COGNET proposal calls for the -early establishment'of a Mailnet-types

system based on the technology developed in CSNet.

)
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It is not surprising thdt computer and cognitive scientists are

leading the way for inter-system electronic mai). service. Mpny of these

scientists have ARPANet experience which demonstrated the value of

convenient electronic mail and led each group to consider this service as a

most desired tool to-bg made more generally available within their

respective communities of colleagues. Another characteristic of these two

groups is that they have very extensive computing experience which permits

them to design and implement message transport systems and more

sophisticated services using their own expertise. .,1Feaw if any other,

discif4ines have the necessaey expertise though they would derive similar

benefits if se61ces such as Mailnet were available.

The Setting

Faculty in many disciplines and staff at colleges and universities are

increasingly using terminal-based mail and document systems for

communicating messages and authoring and sharing of docualents. For

example, at Stanford University several hundred persons including senior

administrators are using CONTACT/EMS (formerly called TFM -- Terminals for

Managers), a system based on Wylbur (a powerful text editor) and SPIRES (a

search and retrieval system) for creating and sharing textual information

varying in length from one line to 100 or more pages. For persons at

Stanford, this is a very effectiVe and convenient means of communicating.

Persont outside of Stanford may of course have an account on the Sanford
0

system and thereby become a part of the Stanford electronic mailicommunity.

EDUNET, in fact, facilitates this use and dumerous individuals and a few

organized groups external to Stanford use-CONTACT/EMS in this way.

Howeve.erl for the outside user there are a number of impediments even though
-/

,the Stanford system is well documented and easy to use. The impediments
,

include:

1) the need to establish an 'account at Stanford

. ,

2) the ne,ed to learn the logon commands, and the

'commands fbr text creating and edlting

2Go 5



3) ale to ,the bandwidth limitations of the

communications networks, the terminal will be

limited to speeds of 30 or 120 characters pet set)ond

which neailly precludes the use of screen oriented

editors

4) the communications costs of being connected during

the slow process of text entry and editing

5) the neea to re-key information already entered on

the user's own *system

6) the need to check (sign-on) the Stanford system

regularly to see if there are new messages.

-Each' of these impediments can be overcome by:outside users if they are

sufficiently Motivated. TO be widely'used, a large group would have to

decide to use a Alvenamail system exclusively for this purpose. Experience

in EDUNET with EDUMAIL indicates this is not a generally applicable

solution for the reasons cited *above. The barriers are even more severe

when one considers a user who uses (or wishes to use) half a dozen

different mail systems in order to interact with 'different communities of

users.

Mailnet "toncept

The essential eharacteriatic of Mailnet is that a user can create,

send, and receive messages and documents on his own syistem even if the

sender or recipient i$ a user of a totallY different system. As far as the

user canptell, interaction with foreign users i$ the same as interaction

with.local users. In this Mailnet environment many if not all of the

impediments are eliminated.

A simple example can be used, to illustrate the Mailnet concept. Foggy

Bottom University has many faculty and staff who are users of the FOGMAIL

6
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electronic mail system which was developed at FBU and runs on,the FBU

computer center system. Brian Bottom, a faculty member at FBU uses FOGRAIL

and is known as BBottom to his campus colleagues. The situation at Dry

Gulch College is similar except that the mail system in use there is called

DRYMAIL. Linda Gulch, known in DRYMAIL as LGulch, is a routine user of

DRYMAIL. Both Brian and Linda have mastered the text editor available to

them, and use their local mail systems daily for both short messages and

"lOnget memos and papers.

If 'both Foggy Bottom and Dry Gulch are participants in Mailnet, them

Brian and Linda can exchange messages with each other in the same way they

each exchange messages with their local colleagues. Brian would use

FOGMAIL to prepare the text of a message to Linda. Brian might address the

message as follows:

To: (External) LGulch@DGC1

The DRYMAIL processor woad recognize the keyword "External" and would

place the message (with Linda's address) in a file labeled "Outbound ,

,Foreign Mail" where it would wait for pickup by Mailnet.

Within a few hours, the-Mailnet relay machine will place a direcicq.al

telephone call to the FBU computer, log on, and pull out and store the

contents of the outbound foreign mail file which contains the message or

Linda. Within another few hours the Mailnet relay machine will dialup the

Dry

Linda. The next time Linda checks DRYMAIL she will find the message ifrom

Brian.
1

Gulch computer, log on, and deliver to DRYMAIL Brian's message o

The power of the Mailnet concept is that it is easily expanded to

similarly serve many users at each.campus and to provide each campus/with a

message path through Mailnet to many different foreign campuses.

Poo 7
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Mailnet Operation

Ihe two primary components of Mailnet are 1) a single Mailnet relay

machine, and 2) a potentially large and diverse collection of subscriber

.systems, each of which operates as a local mail system.

The relay machin6 could be a small minicomputer dedicated to the

metsage.relay function. For less than $100,000 in purchase price, all

necessary hardware could be acquired to support the relaying of 300 million

characters per-month -- equivalent to about 100,000 densely typed pages of

text. This traffic ievel could be supported using four dial-up telephone

lines at 1200 bps. each. A mnaller volume relay machine could even.be

implemented on a 'personal computer. A more attractive alternative,

however, is to implement Mailnet on a full-service production system that

already has routine procedures for fault,diagnosis, prompt restoration of

service; file backup, etc. A good environment in which to implement the

relay function would be one like the Multics system at MIT. An added

benefit of this particular-system is that it already-has good conneetions

to Telenet, TYMNET, and ARPANet which allows for substantially reduced

operating costs for certain subscribers.

The Mailnet relay would be programmed to dial-up each Mailnet

subscriber system, automatically logon, retrieve messages destined for

other subscriber systems, insert messages from other subscriber systems

destined for local users, and then hang-up. The relay would pick the least

cost communications channel to connect to each subscriber. The relay would

place a local call to (or establish a virtual circuit ,n) Telenet or TYMNET

for those subscriber systems connected to one of those networks. Other

subscriber systems would be dialed directly. fixed costs to the'subscriber

are minimized because no leased line,or other dedicated connection is

needed.

Each subscriber would decide hov often his system would be contacted

by Mailnet. The frequency of contact might typically be every 3, 6, 12, or

8 °L..)
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24 hours. The more frequent the contact, the less the delay in getting a

message to the recipient system. The cost,to direct dial subscribers would

be minimal if all transfers of messages were handled at night when direct

dial rates are lowest.

Mailnet Costs

There are three basic cost components in establishing and using

Mailnet: 1) Development of Mailnet relay software and protocol

selection/definition, 2) work with and by subscriber staff in implementing

subscriber interfaces, and 3) Mailnet traffic charges. The developoent

costs including fullscale testing and pilot operation with several sites

will cost $100,0004200,000. Proposals have been prepared seeking outside

funding to support this effort. Subscriber connection to Mailnet will

involve a few days of central staff time and a few weeks of subscriber

staff time. The specific steps required for connection are>defined in the

next section. It is expected that the central staff effort will be funded

through an annual subscription fee of $1,000$3,000.

Mailnet traffic charges are almost totally variable (as opposed to

fixed) and depend on the type of communication channel used and time of day

in the case of a dialup circuit.

The 'highest charge would be the case in which both sender and

recipient sites are 2000+ miles from the relay site and daytime direct dial

is used in both cases. Based on a relay machine charge of $5/hour, a

direct dial charge of $27/hour, and a channel efficiency of 75%,-the total

Cost for moving a message from sender site to recipient site. would 'be

, approximately 206 per 1000 characters or about 504 for a typ,_31 single

spaced typed page (2500 characters).

If the message above were transmitted at night, the direct dial charge

would be reduced to $11/hour resulting in a total cost of 104 per 1000

characters or 25 6 per page. If the_sender,_the_recipient, or both are



substantially closer to the relay site, both day and night cost would be

reduced further.

If both sender and recipient'sites happen to, have Telenet or TYMNET

connections, the cost per 1000 characters would be 1-56 or 2-126 per page,

regardless of time of day. The wide range here results from the expected

wide variation in subscriber policies for recovery of fixed Telenet or

TXMNET costs.

Connecting to Mailnet,

Each site (host) wishing to subscribe to Mailnet wOuld be responsible

for implementing and maintaining software and procedures on its host to

support functions required for ute of Mailnet. These functions would

include:

1) Sign-on procedures. The subscriber would specify

the exact set of commands and parameters ("run"

statement, account number and password, telephone

number, etc.) to be embedded in the Mailnet software

so that it could automatically establish the

connection to the host.

2) Error control protocol. In order 'to eliminate

virtually all line errors, the host would need to

implement a simple Mailnet standard asychronous

error control protocol. This link level protocol

would provide for the robust transport Of 7 bit

ASCII data over ordinary telephone connections.

Error detection is by means of a character oriented

block checksum. Error correction is accomplished by

block retransmission. The communications channel is

used in half-duplex mode to allow for'simple

implementation on virtually any subscriber system.

10
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The protocol may be implemented as an ordinary user

program on the subscriber system. An escape

sequence is used to encode characters (e.g., form

feed, carriage return, etd.) that would otherwise be

intercepted by some element(e.g., subscriber

front-end computer) in the communications path. All

protocol parameters including block (packet) length

and escape character may be negotiated at the start

of each connection. EDUNET will work with Mailnet

. subscribers to share code tnplementing this

protocol.

3) Message queues end envelopes. 'Outbound messages

(subscriber to distant addressee) would each be

enclosed in a standard message envelope and placed

together in a standard location (i.e., a named

file). the Mailnet relay would transfer all

outbound messages from this location. A separate

file space would be designated for inbound messages

in standard envelopes. The host would be

responsible -for distributing messages to individual

users (i.e., putting the'messages in the user,s

private file space). To the extent possible the

message envelope Standard would be consistent with

the ARPANet standard (Rn#733) or the recently

developed tips standard which-provide a common format

for message elements including sender, recipient,

and host identifiers.

Billing .

Bills would be rendered once a month to each subscriber site. Bills

would be available in hard copy form or in a machine readable form as a

message. Billing of individual users would be the responsibility of the

subscriber site.

11
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All variable charges associated with relayed messages would be billed

to the host site from which the message originated (i.e., the "sender").

The variable charges would have three components: 1) origin to relay, 2)

relay processing, and 3) relay to destination. Each of these components

would be in terms of a rate "per 1000 characters" that would depend on

method of connection (Telenet, TYMNET, or DDD) and time of day. By using

simple rate tables, a sender could accurately pradict the cost of.sending a

message. For user convenience and simplicity it would be desirable to have

a single rate regardless of the origin and destination. However, a single

rate would raask significant differences in cost due to time-of-day and the

presence or absence of Telenet/TYMNET service.

Addressing .

The Mailnet relay would verify the destination site ID of each message

before.accepting il. Verification of individual user addresses woulii not

be a responsibility of the relay. In general, the sender would need to

know the correct site ID and user address of the recipient,of the message.

EDUNET will publish an up-to-date list of Mailnet site ID1s. At a later

date EDUNET may publish (in hard copy and/Or online) a directory of

addresses of individuals who are reachable via Mailnet.

Many persons have commented on the very high desirability of a common

directory facility that would give senders convenient and prompt access to

the Mailnet_address of intended recipieets. A good analogy to this problem

is that of trying to find the work telephone number of a person at a

distant college. In the case of a telephone number, one may call tbe
1

college switchboard or the appropriate departmental office and usually

obtain the correct number. The same technique could be used to obtain

Mailnet addresses if the telephone switchboard or departmental office

staffs maintain such information.

Other techniques for directory aspistance are being considered

including centralized and distributed online databases. However,

12
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maintaining currency of such databases is extremely difficult and

interactive access by end users may be inconvenient.

Multiple Systems on a Single Campus

On many campuses, especially larger campuses, there is typically a

campus computing center which operates one,or a few large mainframes, and

several small to medium size systems operated by departments. Electronic

mail systema may be available on several of these computers. In terms of

Mailnet, more,than one of these systems may independently subscribe to

Mailnet service. Conversely, if one of the campus systems (e.g., the

computing center) acts as a local message collection and distribution

point, then a single Mailnet interface can serve users on all campus

systems. .

Relationship to Microcomputers and Word ProcessorS

Microcomputers such as the Apple II are now in widespread use in

colleges and universities. Microcomputers,are attractive for certain text

handling applications because of their low operating cost and the

availability of full screen text editors. In fact the Apple II with the

UCSD Pascal editor and the EASy software package distributed by EDUNET is

designed to,support electronic mail message creation.and automatic transfer

to EDUMAIL at the University of Wisconsin.

During the first year of operation, Mailnet would not interact

directly with microcomputers. Microcomputers tend to be moved from place

to place, their hardware and software may be reconfigured frequently, and

they tend not to be regularly available to receive dialup calls as would

be required in Mailnet. At a later date Mailnet may be extended to support

diaiin service from microcomputers. Such an extension would not be

technically difficult but it would require additional measures to protect

Mailnet from "tampering" and also would require.billing and administrative

arrangements with a potentially large number of microcomputer owners.

2c3 13



Small stand-alone word processors (e.g., Lanier, Vyadec) would also

not interact directly with Mailnet. Small word processors tend not to have

communications capability and are not user programmable. Consequently,

even the simple Mailnet protocols may not be implementable on many of these

systems.

Even though they would not interact directly with Mailnet, both word

processors and microcanputers could have indirect acCess to the full set of

Mailnet services by making suitable arrangements with one of the regular

Mailnet subscriber systems.

14
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PRIORITIES" AND CONFRONTATION

ALEX VARSEGI

BOARD OF GOVERNORS
OF

STATE COLLEGES AND UNIVERSITIES
COOPERATIVE COMPUTER CENTER

<ELMHURST, ILLINOIS
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The Board of Governors Cooperative Computer Center,

located near Chicago, provides systems and nardware

support for three state ,universities in the area. The

Computer Center functions to achieve economy through

design emphasizing generic values with minimal

customizing. The Center desires that each school be

treated democratically, but project implementation

decisions are made by people representing conflicting

interests. Personnel at the CoMputer Center frequent-

ly experience a volatile environment,,drawn into the

center of confrontation. When priorities of one uni-

versity are matched against those of another, there

may be an alarming number of discrepancies to be re-

solved. Lobbying for acceptance of a project involves

political turmoil and difficult decision-making de-
,

manding a great many compromises.
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'BACKGROUND

The Board of Governors Cooperative Computer Canter, located

in Elmhurst, one of the western suburbs of Chicago, currently

provides full-blown systems and hardware support for three major,

state universitieS in the Chicago area. These are Chicago,State,

Northeastern Illinois and Governors State Universities.

One of the main functions of the Computer Center is to achieve

large-scale economy. This is accomplished for the three schools

through the continuous development of systems design emphasizing

generic values during developmental phases, at the same time mini-

mally customizing the systems.

The Board of Governors Cooperative Computer Center is

essentially a consulting firm satisfying the.computing needs of a

number of academic and adMinistrative users. The Center was

initially created by the Board of Governors of State Colleges and

Universities in July, 1971. July 8, 1974, three Board of Governors

Universities.in the Chicago metropolitan area completed \the 4on-

solidation of data processing activities into the new Cooperative

Computer Center. The organization is accountable to a Policy

Advisory Board made up of the Presidents of Chicago State Univer-

sity, Northeastern Illinois University and Governors State

UniVersity and the Executive Director of the Board of Governors.

The Policy Advisory Board has delegated authority from the Board

of Governors for management of the Center. The Center is managed

by an Executive Director and is organized in a relatively tradi-

tional fashion, containing computer operations/service delivery,

systems design and programming. The Cooperative Computer Center

1



employs about 75 people as programmers, systems analysts, computer

.operators, data control specialists, data entry operators and

administrative support staff.

NEW SYSTEMS CONFIGURATION EFFECFIVE JANUARY, 1982

The central computer facilify will.be Centered on an IBM 4341

'processor. Each one of the campus facilities will utilize an IBM

4331 processor in local telecommunications mode with a number of

3279 CRT type terminals attached to it through CICS. There are,

in addition, CRT terminals for central site programming, text

editing and job s_bmission. The facility utilizes COBOL as the

primary programming language and supports a wide range pf other

languages and packages.

HISTORY

Prior to the'establishment of the Cooperative Computer Center,

the three universitiesirelied essentially on the services of a

facilities management firm for approximately five to six years.

During this period, thelentire shop operated purely in mainte-

nance mode. Few systems were designed; even less became opera-

tional. Those systems eentually implemented were placed into

production virtuall1.7 without any user input. A typical example

of this is the payroll sygtem that was designed and implemented

in approximately eight months or less. This system is so inflex-

ible that even the slightest modification of it (i.e., adding a

new insurance vendor to the procedure which is normally a table-
-

driven operation) at times becomes a major, time=Consuiti,ng task.

Since both the State and Federal Government operate in rather

2 Iwo
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dynamic environment, there are,times quite frequently when very

little time is allowed for implementing new sets of computer

procedures. Often, under those circumstances the system seems

much too cumbersome and inflexible to handle high priority re-

quirements, especially to handle them within a given time frame.

This situation normally leaves the user feelihg helpless,angry

and dissatisfied with the existing system. He is resentful that

he had no initial input to the original design. It seems

obvious that the facilities management firm provided little or

4
possibly no leadership in the required areas, nor did it/ have

common sense in its dealings with the user. A programmer who

was requested to implement an important change affecting the

current payroll system, for example, would do so on a Friday

afternoon, virtually without any testing to verify the antici-

pated result. Afterwards he would proceed with his previously

planned vacation, leaving the system quite vulnerable in terms

of normal performance. Incidents like this would leave the user

communitl, not only furious but convinced that 'the regime could

not handle what was expected of it and did not realy care.

NEW AGENCY MAKEUP

After terminating the services of the facilities management

firm, 61e Cooperative Computer Center was thoroughly re,6

organized. People ware brought in with a great deal of experi-

ence who were then part of the system, a move designed not only

to upgrade.the overall level of competence but to be quite pru-

dent politically, as well. Restoration of user confidence in this data
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c nter was sought by having users dealing with their own kind,
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theoreticarly.

When the author of thi paper commenced working for the

recently reorganized Cooperative Computer Center during the fitst

rt of 1980, he was brought on board with the'specific task of

implementing a new Payroll/Personnel system. Being somewhat

naive, he assumed erroneously that the user community had agreed

previously on the above priority. It was his understanding that

priorities were essentially set by the top echelon at the respect-

ive universities, routine1y involving the Board of Governors.

THE HUMAN RESOURCE SYSTEMS COMMITTEE

In order to provide proper representation for the user commu-

nity and eit.tensive involvement on their part, a Human Resource

System Committee was organized to oversee and monitor the activi-

ties of the new University Support Systems team. In an overanxious

move aimed at minimizing the past patanoia resulting from little

or no user participation, theauthor of this paper, with his staff,

decided to emphasize user involvement to a much greater degree

than would normally be justifiable. Users were now included in

several processes, ranging from the needs analysis to the phases

of the actual design . . . users whose particular interest seemed

more,pressing than the immediate priority allocated to the new

Payroll/Personnel System.

Since the.title "Human Resource System Committee" was used

relative to the task force, it soon became a misnomer. Somehow,

it seemed to denote a relatively broader area than originally

-4 -



planned. ,Thts, instead of dealing strictly with Payroll and

Personnel users, other units such as Institutional Research,

Academic Affairs, etc., increasingly began t000vershadow the

activities of the Committee. Institutional Research Lobbying

would become intense. The validity of the priorities scheme,

mannenof setting priprities, and how the decision relative to,

developing a new,Payroll/Personnel'System was made (when other

requirements seemed,to be a great deal more acute) were all

questionri. ,,The argument was siMple.and logical: the current
,

payroll system is at ileast automated and keeps audit trails of
t.

checks generated.: Other vital areas, however, have not been in

the least automated or explored. The author of this paper has

been acdused a number of timeS Of:making capricious, arbitrary

decisions, playing,favorites to the detriment of an entire
c

university,,and so forth. Needless tp say, the author was more
")

thansurpr'ised at the tone of the accue'ationt,,since he was ori-

ginally brought in to implement a speciffc set of,tasks, among
to

which a new Peyroll/Personnel System was clearly of top priority.

Even Wien initially orgaazinq, his team, he placed special emphasis

upon hiring people with substantial Payroll and Personnel experi-

ence.

PROBLEMS'INVOLVING PRIORITY DEFINITIONS

FromitHe wide range of arguinents pi-esented at the various

meetings(' it became apparent that there was disagreement among
,

the users, not Onlyabout the 'Setting of priorities but also as the

result of general disagreement among:the three universities and

or4
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within each university. For example, representatives of one

'

Anliversity felt that a neW Cott Study system would be a great

deal more beneficial for them. Representatives of anothJr uni-
.

vertity felt, however, that certain business functions were a

great deal more viable and realistic in terms of top pr.Jrity

and possible implementation.

Apparently, the decision to develop a new Payroll/Personnel

System was made in the higher echelons involving the Boad of

Governors and the respective wesidents of each univers4y, and

somehow it never permeated through the organization as elxpected.

Possibly the middle management and the lobbying interest groups

found it convenient to be ignorant of such prior depisions. Thut,

the Human Resourde System Committe, like the League of Nations

brought into existence for accomplishing a set of goalt, now

became a forum for voicing opposition and general discontent by

those seeking pcilitical and personal advantage.

PRIORITIES IN TERMS OF PHASES

0 A new approach, Phase 2, based upon a variety of direct

user requirements, was developed to reassure some of the user

community that their special needs would soon be handled. The

original project, Phase 1, would still remain the implementation

of.a new Payroll/Personnel System. Hawever, Phase 2 would

officially acknowledge the pre-eminence of a new set of priori-

ties having to Clo with Institutional Research, Cost Study and

Academic Affairs, PP mention a few.

6
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PRIORITIES IN GENERAL

Generally speaking, the setting of any priorities may be a
0

volatile, sensitive issue and should be removed as much as pos-

sible from the responsibilities of the data processing profession-

al. Undoubtedly, one of the resources and effort-saving functions

of the Cooperative Computer Center is tO emphasize and encourage

the use of common, generic software among the user community.

However, conflicting priorities must 'be dealt with, simply be-

cause any given data processing entity should remain responsive

at all times' to a reasonable array of individually customized

priorities. When the author of this paper was employed by the

University of Illinoid at the Medical Center, for example, and

subsequently by Loyola University of Chicago in Maywood, Illinois,

priorities were eventually settled within the or4anization, data

processing being always reitioVed from the final decision-making

process. However, the Cooperative Computer Center cannot oper2te

in conventional fashion because a high priority topic with the

President of Chicago State may be a relatively unimportant re-

quirement with his counterparts at Northeastern Illinois and

Governors State Universities.

A new, p viously taboo word now enters the picturel

COMPROMISE. "Compromise", according to Webster, "is to reach

an agreement by mutual concession". It is also "to expose to

risk or suspicion". Fixing priorities and accepting them can be

a purely political issue; it may be neither efficient nor a sen-

sible way of selecting. It does, however, remove a great deal of

blame and responsibility from the data processing community,

A



which it, in al1 probability, does not wish to assume.
-

The inequality that emerges out of the internal compromise

process is such that users of lesser importance on the political

scale experience a great deal of insensitivity - but insensiti-

vity on the part of the,entire organization rather than of the

data processing professionals alone.

Also, deciding upon priorities, selecting among a number of

available courses of action, is essentially an economic decition

,that, like capital investment, must be carefully analyzed by

those outside of data processing. Human resources are more ex-

pensive than hardware. They are not only costly but limited in

scope by the availability of specialized experience, by an un-

predictable learning curve and by the ever-present conflict of

interest. The author of this paper suggests that in deciding

upon a particular application a happy balance must exist between

the extent of saving to be achieved by automation and the length

of time within which a given project must be implemented. As

previously stated, the author of this paper suggests that any

'decision relative to a major project must be external to the

environment of any successful data processing entity.

USE SELF-RELIANCE ON SMALLER TASKS

Since portions of a number of new systems are now being

developed by use of interactive technology, a great deal more

responsiveness can and will be expected of the Cooperative

ComputeT Center. Beginning with Fiscal 1982-83, the Center will

be utilizing a comprehensive yet powerful on-line query language

8
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thoroughly user-oriented. This language will allow the user to

access a number of different databases (within proper security

arrangements) and retrieve the information in the required format

and sequence. An on-line printer attached to the CRT-type

terminal will generate hard copies of the image displayed, if

required. This will give 'the user a great deal of the autonomy

to which he is accustomed.

Another area yet to be extensively explored is the use of a
-A

complementary word processing environment. Since at some future

point word processing will have to be integrated Witli other dat

processing functions, 'standards and procedural documentation are

now being generated by the Cooperative Computer Center.

27:j - 9
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I. INTRODUCTION

This paper reviews activities to date of Project ,TRANSACTION -- a major
research and development project of the College Scholarship Service division
_of the College Board -- intended to unify the student financial aid delivery
system through application of electronic information technologies. With the

assistance of Arthur D. Little, Inc., the CSS las recently completed a
strategic planning process to invc,stigate ways that currently available and

emerging information technologies could be applied to improve the delivery
system for financial aid. This paper reviews the project's history and

background, current activities and plans, and its implications for university
data processing officers.

II. THE BACKGROUND OF PROJECT TRANSACTION

Since its founding in 1900, the College Board .has had a commitment to support

both access to postsecondary education and choice among such opportunities.
Working within that mission of the College Board, the College Scholarship
Service (CSS) is responsible for providing financial aid services that support
equitable distribution and delivery of financial aid to needy students. A
specific goal of the CSS is to eliminate financial barriers that limit student
access and choice.

Through the CSS, the College Board has contributed significantly to the
current financial aid delivery system through several important concepts and

services, including:

awarding financial aid based upon need, and not just academic merit;

central processing of family financial information;

a common form for collection of data in the financial aid application
process;

the Uniform Methodology used to calculate financial need and parental
contribution; and

25 u
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Multiple Data Entry (MDE) for the collection of data through one

instrument, to serve as the basis for awarding institutional, state and_
federal funds, including the Pell Grant Program.

The environment of financial aid delivery is constantly changing. The current

delivery system for student financial aid is dependent upon paper-based

processes. The delivery system has been stretched -- perhaps to its limit --
in the past two decades by the large increases in both dollars awarded and

numbers of students served. Further, che current system has limited capacity
to support new patterns of financing postsecondary education which are

expected to emerge in the next decade.

It is expected,that the paper based-system will soon be replaced by a system

using more current and efficient information technologies. Realization of

this expectation is dependent 'upon establishing the necessary agreements,

standards, and principles to permit application of available information
technologies in a cost effective and efficent manner, while embodying .the

values of the financial aid community.

Recognizing thi's need, the CSS commissioned Arthur D. Little, Inc., to assist

in a study which lead to the preparation of a strategic plan for development
of a unified financial aid delivery system, more effective and efficient than

the current system and yet based upon the established principles of student
aid administration. As the basis for the resultant Five Year Strategic Plan

-- in which the CSS mission is reflected first in strategic goals, next in
specific strategies, and then in actions to realize those goals -- the study

L identified:

an overall analysis of student aid delivery, as experienced by students

and their parents;

the external driving forces affecting the delivery of student aid;

the resources and constraints which would affect a solution to the

problems of student aid delivery;

the need for all participants in the process to participate in and to
benefit from an improved student aid delivery system;

new CSS products and services that both relate to the strategic goals
cited in the Plan and contribute to the creation of the unified ,

delivery system, and

potential partner organizations which might be commissioned, by or join

the CSS in order to achieve the established goals. (Specific emphasis

was placed upon potential partners with established information

technology resources and capabilities.)

22-
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The activities associated with the study included:

apes,intment of a project team to be responsible -- following the

recognized priorities -- for creation of the project objectives and

functional specifications for the proposed system and for the pilot

phase of the system;

appointment of a project steering committee from within the CSS

membership to assist the project team in review and modification of the

plan and in identification of areas of greatest need which are to be
implemented first;

review and endorsement of the Plan by the established governance

committees of the CSS;

approval by College Board management for research and development funds
for the purposes of establishing initial agreements %mong the potential

project partners, developing the concept further, and seeking

additional funding for the project; and

introduction of the overall concepts of the project to the CSS

membership at the October 1981 Annual Meeting of the College Board.

III. SCOPE AND APPROACH OF PROJECT TRANSACTION

The scope of the system has been significantly refined from the initial

suggestions developed by Arthur D. Little, Inc., through frequent review and
modification by the CSS Steering Committee and the CSS Project TRANSACTION

Team. This interaction has also ensured that TRANSACTION is under the
leadership and direction of the PSS on behalf of its membership.

The TRANSACTION system is intended to assist all participants in student

financial aid delivery system in making a transition from -the current

paper-based, batch-oriented system. TRANSACTION is based upon an electronic
network that links students and their families with postsecondary

institutdons, state and federal agencies, commercial .lenders, and prdvate

processors,. These participants interact in the current process, but, primarily
use paper as the mode of communication and, frequently, the interaction
requires movement of the paperwork from one agency through the family to

another agency, rather than data flowing directly from agency to agency.

The technologies that support the TRANSACTION concept all exist today, are

commercially available, and have been applied to service delivery functions in
other industries. These technologies include:

data base management systems, with a central data base containing
profile and summary data held in other data bases, information used to

identify and then facilitate sharing selected information among all the
participants involved in the delivery of financial aid;
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electronic communications network;

electronic funds transfer methods;

office automation and information management approaches;

distributed processing;

data base publishing;

electronic image processing; and,

home information delivery. .

The innovation TRANSACTION provides is the manner in which these technologies
are being combined and implemented.

Project TRANSACTION has as its goals the creation of a fully unified financial
aid delivery system. The system will probably take at least ten years to be
fully implemented, but key aspects of the syttem may be available as early-as-
1985. A view of the system, as developed through the study is presented as
Figure 1. The process would be as follows:

A student and/or parent would sit down at a terminal in a high school
(or other public place) and access the information system. They would
enter data to identify the student and the basic family financial
data. They would get back on the screen an estimate of their family
contribution. The student would indicate those agencies/institutions
to which the data was released. By entering codes of protpective
institutions, cost and estimated award data would appear. A hard copy
of this report would alto be available. They could order publications
that explain various financial aid programs, and request any additional
forms required by the participating agencies/institutions.

Later in the process, a financial aid officer would use a terminal to
access the student's application information 'which had already been
entered into the system. Any necessary changes to the existing data
could be entered into the system at that time. A tracking mechanism
would be automatically set in place to record activity about the
student. Through rules predetermined by the Financial Aid Officer, the
aid package would be determined. A student loan could be secured from
a participating lending institution. Appropriate paperwork for
documenting the student's financial aid package would be printed.

Upon confirmation of the student's enrollment, funds from federal,
private, and 'institutional sources would then be electrbnically
transferred to the designated educational institution. Management
reports and research data would also be available for use on the campus.

-4-



The pilot phase of TRANSACTION will link financial aid officers with their

counterparts in othei aid-granting agencies, Lending institutions and other

organizations involved in the delivery ,of financial fad. This linkage will be

accomplished through an electronic 'communications network and central data

base containing profile data and indicators for presence of data held in the

other data bases linked to the central data base. Original input into the

system will be done, in part, through the existing Multiple Data Entry (MDE)

system that collects family financial information to determine parental

contribution and financial need for federal, state and institutional

programs.. Students will also enter the system via a modified Guaranteed

Student Loan.application form.

A summary of the pilot Project TRANSACTION is presented in Figure 2. Tbe

pilot system will include electronic communications linkages among:

MDE need assessment servicers;

colleges and universities;

lending institutions;

cognizant guarantor agencies; and

secondary market agencies (after the initial year of the pilot).

These electronic linkages will be supported by a central processing

organization _with experience in providing on-line data processing and

communications"support.
-

Defining the scope and concepts to be demonstrated in the pilot phase of

TRANSACTION has been a major activity of the TRANSACTION Project Team. Seven

major points have been established as priorities for thepilot project:

establish and share a core student data, base with all agencies involved

in the delivery of financial aid;

utilize a communications network to permit access of relevant

information by all agencies to which the student has released data and
participate in the awarding and delivery of financial aid;

4
facilitate loan referral, placement, and guarantee activities through

the communications network;

-r
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process state grant eligibility through the network;

provide educational _institutions and lending agencies a financia_ aid
need analysis mechanism through the communications network;

provide edu6ational institutions with a student aid award record (i.e.,
processed'and reported back) through the communications network; and

furnish necessary research and reporting capabilities to all pilot
participants.

The CSS Project Team is currently reviewing the above minimum activities to
refine the scope of the pilot project system. The design will also be
reviewed by representatives from the pilot state(s) and CSS Steeiing Committee
before it is finalized.

The approach being used .to design and implement TRANSACTION is a cautious
one. A limited pilot project will be implemented first, in preparation for a
national system to be available in 1985. The CSS is committed to an orderly
and disciplined product development methodology based upon the following four
-major phases:

Project Objective Definition -- defining the scope and architecture of
the pilot system, and development and implemente.tion support necessary
to meet the system objectives;

Functional Specification -- development of the functional specification
of the pilot system, further detail of the system architecture, and
implementation procedures;

Product Devefopment and Pilot Testing -- development, o the pilot
system and implementation in the pilot'state(n); and

National Implementation" 7- based upon the needs and requirements
identified during the pilot phase, implementation of a national system.

Currently, TRANSACTION is a College Board research and development project.
There ,has been strong support articulated from the various agencies needed to
make TRANSACTION succes'aful. Before'proceeding with the pilot development,
agreements with the major agencies must be confirmed and funding from various
sources committed. Activities are well underway to complete these essential
next steps.



,

IV. IMPLICATIONS FOR CAUSE MEMBEISMIP

One implication of TRANSACTION to be assessed by educational institutions is
that major administrative systems, such as fin-ncial aid, are no longer

institutionally-bound systems. In fact, one of the greatest,difficulties for
those who design and implement institutionally-based financial aid systems is

coping with the diverse sources from which institutions receive financial aid
information and funds. In the 1580's, information technologies will be

applied to improve this interface between external information sources and
internal data processing/wordpro:essing systems. This trend is a shift away
from instit4ionally-bound concept of student records systems designed to
collect, store, and report student information from the point of admission
through registration and to alunmi functions. A key concept supporting
TRARSACTION is that collecting, storing, and reporting student informatiqfi may
be made more efficient and effective through interfacing with these external
communications networks.

From a strategic point of view, institutions will need to develop positions
with regard to the emerging,network for delivering financial aid. External
...,:ends and internal capabilities will needs to be assessed, constraints
identified, and institutional strategies developed and assessed. The
potential for this network adds a new option for institutional support to the
delivery of financial aid. From an ixtitutional point of view, it ,is likely
that positioning will be dcermined by the current use df data processing in
the institution's finanCial'aid function:

Established, Existing Systems -- for inst.itutions that have developed
or bought financial aid systems, interfacing with the network, may be

only for those services which cannot cprrently be performed by the
existing institutional system;

Evaluating Replacing Existing Systems -, in evaluating replacement of
existing systems, buying services and/or software modules from the
network to meet established institutional requirements may be viable; or

,Ir No Current Data Processing Services -- acquiring services and/or
products from the network, or a combination that permits use of on=line
systems in a service bureau environment and then brings certain
components of the ssystems in-house, according to institutional
requirements may be chosen.

,

Assessing the implications of this project from each institution's point of
view and specific requirements is encouraged. Progress of Project TRANSACTION
will be reported through professional association conferences ofeach of the
professional areas encompassed by TRANSACTION -- including CAUSE -- and
through regional and national meetings of the College Board.

v
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A,

Abstract

This paper describes some of the most salient aspects of the

Fund Raising system implemented at the University of Santa

Clara's Information Processing Center. The system supports all

University Relations activities carried out by a number of

departments on campus. The paper begins by tracing the

evolutipn of the system over the last five years, then proceeds

to descuribe the structure of its major functional components:

the data base, the data base management subsystem, the online

inhuiry and reporting subsystem, and the batch reporting

subsystem. The discussion primarily focuses on the user's view'

of the system and emphasizes some of its more interesting

aspects such as: the integrated data base, the use of the data

dictionary to centralize control of the data base, the extensive

0

use of online facilities for transactions and reporting, and the

extremely flexible batch reporting facility. .The papAry

concludes with some utilizaticin statistics and a brief summarir,

of user experiences and attitudes toward the system.

Ono4 4,
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Introduction

The University of Santa Clara is'the oldest institution of

higher, education in the western United States, founded in 1851.

by two siesuit fathers on the grounds of the Mission of Santa

Clara. It began with a dozen students and a handful of teachers

and has grown to a major University in the heart of California's

Silicon Valley educating 7400 students in more than 30

undergraduate, graduate and- professional programs. The

University also maintains close ties with some 25,000 Alumni and

its Non-Alumni friends and benefactors. In 0977, under the

guidance of the President William,Rewak S.J.2 the University

Administra on decided to increase significantly its emphasis on

developm-nt activities. Until that time, these activities were

suppor ed by several fragmented and aging systems. It was

ap ent to everyone involved that a new information system had

be implemented which would integrate support for Fund

aising, Alumni -Contact, and University Relations activities,

and allow the departments involved in these activities to

operate

Center

efficiently and effectively. The Information Processing

was charged with the responsibility of designing and

implementing: a system that would meet the needs and

specifications of the Detelopment, Alumni and Business offices.

The initial version was operational in June of 1979. The system

was since then revised and expanded several times until it

reached its present s6ructure in September 1980. It is now

known on the campus as th Gift Information System (GIS), even

though its scope is fax greter than simply accounting for,the

gifts received by the University ( however, it does that quite

well ).

Oci
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SysZe%.. structure
,

This section will briefly discuss some of the considerations

that have heaNily influenced the system design and the overall

system ,structure. Almost every one involved in the design

process agreed that the system should provide its users with
..---..

instantaneous access to information. Several important design

decisions were Influenced by this objective. The system was
,.

, idesigned to operate n a Inms environment and every effort was
-----

_

made to centralize and share the Data in an efficient manner.

Since a central data base replaced numerous segregated
i

,.

subsystems, data duplication was all but eliminated. This fact

rione provided very significant benefits to all departments

involved in terms of saving time and increasing accuracy. All

maintenance activities for the data base are performed on-line

with immediate update of the permanent record (No transaction

files 'and overnight processing is ever needed). The actual data

base maintenance function was diatributed to the user

departments that generate the data. A sophisticated self

contained Data Base Maintenance facility was developed to allow

the users to enter 'and maintain every item of information the

data base was capable of storing, on-line in immediate update
--_-_-_--_-__

mode. A complex quality control and monitoring facility based

on a data dictionary, was added to
_

the Data Base Maintenance

packagelto insure integrity and to monitor data bape usage. The

on-line reporting subsystem was designed to allow the users to

inquire and retrieve data base records on-line at their

terminals. The reports in this subsystem are parameter driv.en,

and selection options can be quite complex especially whorl

combined with the word processing and batch selection modules.
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In the

subsystem

voluminous or time consuming to run on-line.

interest of better resource utilization, a batch

was provided to generate reports that are too

However, this

which makes itsubsystem features a uniquely flexible structure

extremely useful for fund raising work.

subsystems is described in

sections.

more detail in

'Each of these

the following

The Data.Base Management subsystem

The Data Base Maintenance subsystem is a collection of

cooperating programs and data files which allow the.user to

enter, modify, and maintain all data ites contained in the GIS

Data Base. This subsystem provides a unified framework of

functions and facilities within which all data base entry and

modification can be carried out easily and effectively in an

online interactive mode. The subsystem interfaces with the

Data Dictionary component to provide a comprehensive data

editing and control facility. From the system4designer's point

of view, the Data Base Maintenance subsystem provides

caat a -v-arutErg-e-sirlternrs---o-f mill-hutting the load place-d-on

the Computer, and in terms of providing a standardized and

consistent approach to data maintenance. From the user's point

of view, the system provides a friendly and convenient way of

performing a large number of tasks related to data base

maintenance without havinT to remember a large number of varying'

rules. The heart of the Data Base Maintenance subsystem is a

'package of programs, known io the user as the DATA BASE MANAGER,

which provides data entry and maintenance facilities. Following

is a brief summary of them.
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Activating a Data Base: Before accessing a Data Base, the

user must activate it. At that time certain security checks are

made available to the DATA BASE MANAGER and any quality checks

that are active at that time also become known to the DATA BASE

MANAGER.

Adding New Entries: All: necessary facilities for adding new

entries to the Data Base are available to authorized users in a

few concise commands. The user may define partial records for

ent.ry, if needed, or may add to a variety of,data files within

his Data Base. The user limy also define the sequence in which

the system prompts for each Data item to match the opriate

source doculient. Each field entered undergoes exhaustive

checking, as defined by the Data Base Administrator.

Modifying Existing Entries: The DATA BASE MANAGER provides

extensive facilities to the authorized user for updating entries

in data files. The user has wide flexibility in defining the

sequence of operations, that is, which Data items get updated

and in what order. He may select any combination of existing

Data items or any combinatidu of existing Data Sets. Eab\Data

its presentVElue is displayedtefore a change is made. Ei-Eb

change undergoes exhaustive quality control checks, predefined

by the Data Base Administrator.

Deleting Existing Entries: The DATA BASE MANAGER allows

authorized users to delete existing entries from the Data Base.

The user may optionally define any number of fields to be

displayed and verification to be obtained from the keyboard

before the actual deletion occurs.
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Defining User Commands: The DATA BASE MANAGER allows

authorized users to store' any sequence of commands in an

external file and repeatedly invoke them in an easy and

efficient manner. This facility allows even further customizing

of pro'dUction operations' without the need for repeated entry of

long sequences of commands.

The Data Dictionary

4
This component of the DATA BASE MANAGER consists of a collection

of structured Data files (a Data Base) designed to provide

centralized quality control over each application Data Base

accessed by The DATA TASE MANAGER. Some 'of thEbfacilitiess,

provided by the DATA DICTIONARY are:

Description of all Data files in the User Data Base.

Definition of all Data items in a Data Bage and all the

characteristic of each Data item.

Definition of all checks made by the DATA BASE MANAGER. on

each Data Item each time it is entered or modified in the

User Data Base.

Description of all staff members authorized to have access to

tlhe__Data__Base_and_the.....ty_pe of acceas each can have.
0

A set of UTILITIES which allow the Data Base Administrator to

closely control all activity cyffOre user DartrIrsinrsmr--

prevent any problems from occurring.

The Data Dictionary is designed to play an active role in

system wide Data Base Administration by providing extensive

quality control monitoring and communication facilities to all

system users and all active application packages. When used

effectively by the Data Base Administrator, this tool should

greatly enhance the integrity of all arplication Data Bases.

1)(y.,
AWAY/



On-line Reports

This subsystem provides the GIS users with immediate aCCess to

the data base using a variety of report formats. The On-Line

, reports are° used extensively by the Develoiment, Alumni,

e"

Business, and other offices across the campus aè an integral

part of theiyi_ Aaily routine. They are used to query the data

base, locate a record or group of records in seconds, and

display the appropriate information on a remote terminal in a

variety of formats. Alternatively, they can use one of the

0
remote printers available in many offices to generate a hardcopy

'printout, if that is more appropriate. Daily status and summary

reports, donor inquiry reports, account status reports, donor

acknowledgenients, accounting reports and many others are

generated da5Ay in this fashion. One of the more powerful

racilities in this subsystem is ihe intgyface bet*een the data

base And a commercial *word sprocessing subsystem. The

integration of these two technologies in the GIS system opens a

wide range of possibilities for fund raising work, the benefits

of 4hich we have only begun to reap. Using the word processing

interface-a--u-s-e-r---can-s-pecily -a- set of complex criteria which are

used to select records from the data base. A body of text, suih

Ws---a-letter, can also be prepared, with pointers ip the letter

specifying where data from the.selected cords can be inserted.

The system then will select the appropriate rezords from the

data base and will generate one copy of the text ( letter, donor

acknowledgement etc.) with the appropriate data inserted in each

letter. Using typewriter quality printers locally, many offices

are currently, replacing stand alone word processors with this

system, realizing significant efficiencies.
I

303
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Batch-Reporta

In order to optimize hardware and human resource utilization,

some of the reports are generated in batch mode. These are

generally reports that are not needed immediately or require a

full data base search. The batch reports may be generated upon

request with a minimum 24 hour turn around time, or may be

scheduled and produced on a periodic basis. They may logically

be divided into two groups. One includes programs that'have

predefined selection, sorting and formatting capabilitides within

certain limited parameters. The other includes programs that

provide limited formatting options but cah accomodate any

selection and sorting combination Possible within the data base

structure. The latter reports are generated by a two pass

process. The first pass uses a universal selection and sorting,.

module which generates a file of pointers,to the data base

records that qualify for selection. In the second pass, the

appropriatearogram uses the pointers to retrieve and format the

records and produce the report. The users may, and routinely

do, request reports with extremely complex selection and sorting

requirements on an ad hoc basis. The Information Processing_

Center operations staff translates these user requirements into

a set of selection specifications with minimum effort. A typical

example of a selection requirement would be: "Select Donors tat

are o'ot ON-HOLD, are flagged to receive mail or solicitatiOns

(or both). If an Alumnus is found and he/she lives or works in

zip 94000-95199, print a label using the Alumni preferred

address. If a Non-Alumnus is found and he/she either has a child
7

attendith Santa Clara or is 4 Regent/Trustee/Fellow

Faculty/Staff, print a label using their Development preferred

address." AI
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Conclusions.

The system has been in use for four years with the present t.

version just completing its first 'full year of operation. The

user response to this latest version has been especiatly

gratifying to the Information Process.ing Center staff. "GIS has

been able to maintain a high=degree of data integrity in the
4

face of 1000% growth in less than three years..." says GIS

Manager Monty Young who coordinates GIS related user activities

in the Development office. The system also supports all mailing

for fund raising and other attivities (such as the News Bureau,

the Theater and the Art Gallery mailings). Since all these

6mailing lists have been integrated and an enormous duplication

.of eaort has been eliminated, ,the Campus Post Office is

experiencing direct and significant benefits from the'system.

Bob Couture, Director of Mailing Services, reported recently: "I

am currently receiving mailing,labels within 24 hours following

a request and the accuracy is the best ever..." The accuracy is

indeed at an all time high as the chart on the following page

indicates, even in the face of significantly increased volume. '

The user community e'.o is due a large part of the credit for

the tncreased accuracy sad elle_ctiveness of the sys_tem.

Presently they maintain online over 45000 Alumni and Non-Alumni

recorea. Here ,is a sample of the system activity during the

month of October 1981:

- 101 BWich reports - 25,000 transactions

-- 480 On-line reports 7 130,000 mailing label::

significant measure of the .Affectiveness and accuracy of the

system is that of the 130,000 items mailed through GIS during

the month of October, only 300 weie returned due to errors.

This represents a significant improvement oier pre-GIS mailings.

30o
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Octob9r 1981 the University announce'd a major Fund Raising

Cmpaign
,

,to help,increase its endowment and carry out several

important bukTding projects. The GIS system is expected to play

a major .!_role in supporting the campaign activities. It will

enable -the campaign staff and voiunteers to utilize their

resources with maximum efficiency. According to Gene Gerwe,

Vice president for University Relations at Santa Clara and a

major force behind the development of the system, the GIS system

"makes all pur fund raising activities more efficient and easy

to manage. It has proven itself to be a useful system for

collecting data for both past and prospective donors and making

it availabla, in a timely fashion to fund raising staff and

°volunteers. It is a management tool that. is crucial to the

.1.

success of our $50 million fund raising campaign..."
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THE COLLEGE AS A KNOWLEDGE ORGANIZATION

Richard Kriegbaum

Wheaton College
Wheaton, Illinois

The organizational structure of a college should reflect actual

wohing relationships and roles. Those roles and relationships result

from the people and technologies the college uses to accomplish the

institutional purposes. In a knowledge organization, the purposes in-

volve the capture, storage, manipulation, retrieval, display and

transmission of information. Word/text processing, electronic mail,

video and optical disk, micrographic, telecommunication and other-

related technologies offer the small college excellent opportunities

to increase effectiveness and control costs in a people-intensive

enterprise.

By their nature.information technologies call for total system

solutions that tend to cut across traditional administrative lines.

-
An organizational model is recommended that places under one cabinet

level administrator all the information/communication functions of

the college, including the library, registrar's office, instructional

media, phone and mail services, internal and external institutional

research, plus the EIS and data and word processing.

307



308

America has-always had colleges. Even while the spartan conditions

of ealy colonial life still made each day an adventure, the settlers

of this nation began to develop residential centers of higher learning.

The industrial revolution which was already underway in Europe had' to

wait for the agricultural base to be established in the new world.

'"'---------Thus-r-the-early-AmericatICOlieges -focused on the preparation of profes-
d

sional leadership for the church and state in an agrarian context. The

purposes of such institutions must be understood in. terms DI the environ-

ment in which they function.

As industrialization began to flower in the United States, colleges

continued to proliferate and many attempted to modify their purposes

apd programs. Most of these private institutions were not able to re-
_

spond =rapidly enough to their changing environment, and an entirely new

sort of higher education institution began to emerge. These new insti-

tutions reflected the demandE3 of an industrialized society for trained

specialists to maintain an adequate rate of increase in agricultural

and manufacturing production. The Morrill Act greatly accelerated this

process with the establishment of the land grant institutions to pro-

mote the liberal and practical education of the industrial classes.

These colleges combined concern for agricultural production with prag-

matic responsiveness to the needs of an industrialized society. Colleges

and universities came to be viewed as the source, not only of properly

regimented and trained workers, but also the source of the knowledge

which would enable both agriculture and industry to achieve increased

productivity.

A college always defines its mission within the framework of some

conception of its environment. Although the mission of an American

-
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college has always been related in some waY ta knowledge and learning,

these purposes have taken myriad forms and expressed a wide variety of

additional emphases. Those colleges which_copstructed an accurate

concept of their envirommt and responded effectively to significant

human needs have tended to survive. Many have failed to do so and have

passed from the scene. The historian Frederick Rudolph estimates

that 700 colleges tried and-failld'before the Civil War. About 250

existed at the start of the war, and-180 of those still survive.

Unlega,lege can demonstrate the ability to meet the real needs of

people in its environment, it cannot expect to attract either the

interest,of students or the support of donors, and without a steady

flow of these vital primary resources, it cannot long exist. What

does all this have to do with you and your computers?

Most of us have to spend our time and ef,fort trying to get this

morning's task finished in order to prevent today's problems from

becoming next week's disaster. We live under the tyranny of the urgent,

always aware that we.can barely complete a system-before it is obsolete,

and'that we can only add solutions while the problems seem capable of

multiplication. But for just a few minutes let's leave the wagon stuck

in the mud and climb to the top of the hill where we can catch a,glimpse

of the world that lies beyond.

Let's try to imagine what our colleges will be like in the world

that is coming. Then let's come back to take a look at the role that

we need to fill in order to ensure that our colleges do seek out a signi-

ficant purpose for themselves in the drastically altered context of the

post-industrial world which even now is already hard upon us. Let!s step

-2-
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back and take a long view of th,e college as a knowledge organization

in a high technology information society. What will it do? How will

it be organized? What role will it play in society? What role will

you have?

Figure 1 is an excellent summary of what has been happening in

the distribution of workers in different sectors of the,American economy.

As the society has evolved from agricul6mal to post-industrial, we can

see the steady decline of workers in the agricultural and extractive

--t
sector. The industrial revolution in America actually reached its peak

back around 1920 when over 50% of the workers were employed in manufac-

turing, commerce, and industry. By 1976, more than half of the people

in this country were employed in information, knowledge, and education

enterprises; and were not directly involved in making, selling, or

transporting physical products with intrinsic value.. Instead, most were ,

working with various information media including a lot of paper.

To put it another way, it is expected that by the year 2000, about

one fourth of the population, in this country will be engaged in growing,

extracting, making, selling., or transporting physical objects for their

livelihood. About two-thirds will be engaged in creating, teaching,

learning, storing, organizing, retrieving, or otherwise using information

and ideas. Writing in The Futurist, April 1981, Graham Molitor stated,

"The production, understanding, and control of knowledge have become

essential, especially in the advanced nations. Knowledge and information

industries are fast becoming the decisive factors in the growth of the

productive forces of nations." In the January, 1981; issue of CAUSE/

EFFECT, Gillespie and Dicaro made the following comments on the proposed

3u5
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FIGURE I
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Information, Science and Technology Act of 1980.

As the U.S. continues its rapid transition from an econow
based on industrial production to one based on the transfer
ofinformation, the real source ca political and economic
power becomes information and the,ability to access it
quickly and reliably. . . . The power of information, of
what we know to make decisions rapidly and accurately,
rather than raw Uuclear capability, is now the crux of our
political strength. Our lives are controlled by what we
know and by the information available to us. . . ,"Know-
ledge has become the central economic resource of ;our
post-industrial society. Our major capital stock is_no,
longer physical equipment;. it is our body of knowleage
and the ability to train citizens to use information
effectively.

What is a society like that is dominated by knowledge, information,

education, and communication? In ehort, it is characterized by the

"weal-known advertising tag line, "Machines should work- -people should

think."

People ride araind_in some sort of personal conveyance machine.

The machine is assembled largely by robots which are controlled by. ,

computers. Both the robots and their computer controllers were

developed largely with conputer-assisted desigriand development techno-

,logy. The robots in turn are assembled by other robots in a plant that

receives components which were made by robots from raw materials produced

by an automated extractive and refining plant. People do very little

making of things.in such a society apart from the things they make for

their own consumption. Rather, machines makes things, including other

machines, while people spehd their time working with information about

the machines and the products they make.. Indeed, the word manufacturing

should,be. replaced by a new word, "mentafacturing." Mhnufacturing comes

from two Latin words that imply making with the hands. In the worlA now

upon us, we make things with our ndnds. I will not linger on the theological

-4-
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implications of this lofty view of mankind, but the "mentafacturing"

world will certainly provide a dramatically different ,environment for

our colleges in the future.

Most common transactions will be conducted electronically includ-

ing'shopping, banking, and communicating. Many people will be able to

complete their work responsibilities entirely from their home's. Each

home will have an electronic communication and computer center or

comcenter." The comcenter will connect each individual not only with

other people, either vocally, or in print, but also with any informa-

tion that exists anywhere in that vast network. S,andard, static

information will he available to him from his own inexpensive video

disks. One side of one such disk will contain an entire encyclopedia,

and four or five additional disks will contain all the knowledge a person

is supposed to have available to him from a standarized core curriculum

of the first twelve grades ofsschool.

From the same comcenter he will access current information to meet

any of his needs. If he is experiencing health problems, complete and

up-to-the-minute diagnostic and prescriptive medical information is

available to him, just as it is available to medical professionals. If

he needs legal information, he obtains accurate and easy to understand

assistance from the legal advisory data base. If he has the blahs, he

can dial up a multibranching computerized therapy sequence which will

help him sort out the causes of his emotional distress and put him back

on track. To send a letter to his parents, he simply types or dictates

into his center, addresses it to his parents and moments later his message

to them is waiting in their electronic mailbox. If he needs to purchase

sOmething, he calls up the videotext yellow pages which enable him to
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identify the vendor with the specific product at the price and quality

he desires. His comcenter allows him to order one for pickup or have

it delivered. 'The item will automatically be charged against his current

bank balance. If he wonders what that balance is, his center enables

him to examine his current financial condition including his various

investments.

In summary then, by the turn of the century, less than twenty years

froth now, most of us will earn a living by thinking and communicating

our ideas, with almost unrestricted and instantaneous access to any

information on-any-subiect we desire. There will still be a lot of

books, but they will be declining in importance as a communication medium.

Printed magazines will be even less common. The information'magazines

contain will be available faster and cheaper at the home communication

center.

The comcenter becomes the functional center of the home. From it

people will work, shop, communicate, learn, and be entertained. From it

they will be able to express their, opinions, track the voting records of

their elected offiaals, and cast their'vote to elect the leaders they

prefer. By the turn of the century, children raised in this intelligent

environment will not tolerate educational programs which require them to

store any knowledge in their brains which simply duplicates knowledge

available to them from their electronic knowledge systems. They will

'also expect college to provide them with the same access to the universal

knowledge base that they will have grown accustomed to at home and in

school. Indeed, they will make their college selection and complete

application frcnrc,a comcenter, either at home or at school.

0
t
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In the days of the early American college, knowledge was restricted

C7to the privileged minority and the college had a unique role as a know-

_ledge organization in that setting. The high technology information

centered society will contain a wide variety of knowledge organizations.

Many of these will compete directly with colleges. The purposed of any

knowledge organization revolve around the creation, capture, storage,

organization, manipulation, retrieval, display, or transmission of infor-

mation. The important activities of a knowledge organization are think-

ing, communicating, discovering, evaluating, and planning. Technologies

change over a time, but the current kinds of technologies prevalent in

knowledge organizations include electronic data processing, word and

text processing, electronic mail, video'disk, microform, telecommunication,

film and tape media, and good ole print on paper. The information society

into which we art now moving is made possible by the increasing applica-

tion of the electroniq technologies.

t
/

One reason these technologies will come to dominate not only our

society but specifically our colleges, is that they offer the opportunity

to increase productivity and control costs in a people-intensive enterprise.

The other important factor in their favor is they let us do things we

could not otherwise.attempt. When such technologies are adopted, changes

occur in the ways organizational members think, act, and relate to each

other. The college must have an appropriate organizational structure

that will enable it ,to realize maximum benefit from the application of

these technologies, while maintaining a clear vision of a significant

societal purpose for the institution.

By their nature, information technologies call for total system

solutions that tend to cut acrOss traditional administrative lines of

-7-
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control. In the attempt to aeploy the optimal arrangement of people,

hardware, and software, both centralized and decentralized approaches

can be used. Toffler (1980) suggests that centralization is one of the

typical emphases of the industrial mindset. It emphasizes cow..rol from

the top down, and seeks to gain the efficiencies often provided by

standardized procedures and good internal coordination. In the cen-

tralized arrangement, the vertical line relationships are the ones that

really matter.

By contrast, a decentralized approach, which Toffler claims is

more characteristic of the high technology information society, depends

upon the free flow of information to promote effective decisions that

are made as close as possible to the point of implementation. Decentrnl-

ized is not the same thing as disorganized, however, and centralized

does not mean the same thing as autocratic. The best model for most

colleges is probably a balanced mixture of centralized coordination

and decentralized implementation.

The best organizational model would place all the information and

communication systems of the college under one cabinet level administrator

witbka mandate to make them as integrated, efficient; and flexible as

possible. This approach accepts the college as a knowledge organization

in the context of a high technology information society. The areas

normally included would be the library, the registrar's office, instruc-

ticnal media, phone and mail services, institutional research, marketing

research, data processing, word processing, plus all operational and

strategic management report systems. Pulling all the information and

communication functions of the campuq)together under one coordinator

311
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should promote the comprehensive system solutions that colleges will

_need in order to remain competitive.

With so much information so readily available to everyone in the

society, both the role of college and its curridulum will change. The

important skills will center around knowing how to find and make use

of information.

The faculty will have three Main tasks:

1. Deciding what knowledmis most impqrtant for
effective living.

2. Establishing the criteria for granting degrees.

3. Helping students think through value-laden
issues.

sit The transfer of the basic information that used to be the professor's

lecture notes will be accomplished by electronic systems of one sort or

another. The teacher will become mentor; philosopher, guide, model,

and evaluator. Contact with the teacher 10.1l begin in earnest after

the student has mastered the necessary knowledge prerequisites. The

focus will be on thinking, on wisdom, on using knowledge well, and on

creativity. Many colleges will find it hard to maintain the residential

character they now find so important because college will be only one

place out ofmany where anyone who wants to can tap into the knowledge

system. The college will bave to keep up with everyone' eLse, but it

will not have the kind,of "corner on the knowledge market" it has

traditionally enjoyed.

There will be a terminal on almost every desk in the college--

student, teacher, administrator, and staff. The terminal will allow

access to any information on campus and off that is not restricted by

-9-
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law or official policy; and will connect that person =with everyone.else'

on the system for electronic mail,messages. It will give him the

electronic white and yellow pages if he needs to use the phone. Students

and profs will compose their Scholarly writings with theyord processing

capabilities,'and send copies tO others on the system as needed. Teachers

will evaluate and comment on such paperless student "papers" at their

terminals, record the grades in the electronic grade book, and, at term

end, record the final grade and comment to be picked up by Ihe grade

collection program. Some colleges will automatically halt the electronic

transfer of compensation to the hank aceount of any delinquent teachers.

Some colleges will be providing a full range of electronic banking

services to faculty and staff, finding that what they we're obliged to

provide for students was easily adapted to meet otherneeds. Student
t't

expenditures tor information services, fx)d, hooks, electrofiic postage,

and other items purchased on campus will be charged to their personal

account.

Clearly a college cannot afford to move taward such a future by

proliferating four or five kinds of non-communicating word processing

,units on campus, by building or renovating dorms and academic buildings

c.>

without thdught to communications lines and terminal placement, by tenur-

'ing professors whose main skill is the presentation of factual information

in lectures, or by allowing everyone to do his own thing in purchasing

electronic learning media. The college that will prevail as a knowledge

organization in e high technology, post-industrial society will move

purpdsely toward the creation of an electronically-integrated campus with

as little.paper as possible and with as much free acdess to as much on'

-10-
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and off campus information as funds will allow. Such a college will

be reducing the proportion of budget sp'ent on people to do low level

clerical tasks and increasing the dollar investment per person in

information and communication technology.t Such a college will reduce

organizational barriers to the free flow of information and ideasrby
41,

placing all these.systems under one administrator.

That person's task will be to make the college the best possible

high technology knowledge organization. The task will not be easy.

Vested interests abound, from job'protection to turf protection

tion lies heavily on our institutions., a mixed blessing and curse. The

registrar may not welcome the idea of having classrooms assigned by

someone else using a master space audit'.

much fun dusting the video disk player as

richly bound encycopedias they replaced.

cr1tici2e in studeLt.papers if all spelling errors have been corrected

by. the word procesisor. Student deans-may undergo premature mid-life
le

The librarian may not-have as

He did dusting the shelves gf'

Teachers'maynot know what to

crisis when the cpmputer counstls better than they'can. The academic

dean may be in big trouble when he does not have to worry about libraries

and registration foul-ups, but only about quality professoraand a

relevant curriculum. Academit department's may complain bitterly when

their wonderful old secretary is replaced by terminals.

But we must all remember that the college is not just a knowledge4

organization, it is also an educational sorganization. jt is a place

where people learn about all those things that can never be captured on

a video disk or stored on a floppy or organized in a data base. The

college which succeeds in becoming a first-rate.ktowledge organization

319

v.



320

will preserve for itself the opportunity to press on with the greater

task of building not just minds but spirits, not just daia bases but

, a sense of meaning, and not juat complete histories but compelling hopes.

A college will have to work very hard to keep the mOrale of its

faculty and staff high during the demanding decades that will egd this

century. The new technologies will demand many new working relationships;

old ties,will-Ve-broken-and-new ones forgedCampus_power will shift.

If all those who must work together to create and maintain an integrated--

knowledge organization can feel that they are part of one unified and

vital team, the adjustments can be made and your college can do more than

metely survive, it can prevail. Some willask whether a small college

with limited funds can accompltsh this immense undertaking. You can

because you must. This is a waVe that cannot be stopped. Not everyone

.will_catch it, and those who do not will not reach the beach before dark.

I recently sat in the office of a college president who was going

over some consulting reports with me. As we enaed he rose and stared out

his window for a long silent mintite. Without turning to face me he said

. that his college was trying hard to respond to all the market and techno-

logical and economic changes, and becausq they had gotten an early start

on cit, he had some reasonable hope of success. He turned then andasked

with genuineconcern in his voice, "What about all the others who have

not even started yet?"
As

When we leave here we will all be down off the hill, and back trying

to get that wagon out of the mud I hope that we will accept responsibility

of leaaetship in our Serv.ice And I hope we can help shape and prepare

idiur colleges for the vorld just beyond the hill.
4
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A DECISION SUPPORT SYSTEM FOR SMALL PRIVATE COLLEGE ADMISSIONS

James A. Pope
Edward M. Cross
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Abstraqt

A small North Carolina private' college purchases a mini-computer

with a data base management system specifically designed for small

colleges. The system is found to be very useful for data base main-

tenance and for report generation. It is, however, slow and cumhersome

when used for decision support. The college admissions office finds

the system inadequate for support of individual admissions decisions,

and the forecasting and.simulation of enrollment. One of the authors

is asked to design an interactive decision support system to utilize

the established data base to answer "what-if" questions. A system is

designed to support various decision types while interfacing with the

data base, and operating on the same mini-computer. The paper

describes the design of the data base interface, the different decision

types Supported, the nature and applications of the outputs of the

system, and continuing work on extending the system. The decision

support approach is found to mandate a system design substantially

different from that imbedded in a report generation apporach to infor-

mation systems.



324

A Decision Support System for Small,Private College Admissians

The Admissions Problem

The admissions problem facing small private colleges has undergone

dramatic change. Fifteen years ago, admissions staffs tended,to be small

and to do little actual recruiting. Some colleges might receive five

times as many apglications as there were spaces available. As a result,

the.colleges had little problem with maintaining enrollments, or if

they chdse, with maintaining the academic quality:if student bodies.

Since then, a number of factors have cdMbined to charlie-th-6-01Eture.-

Among them are changing attitudes about the necessity of a college

education, shifts in population age distribution, and cost increases

which have necessitated substantial increases in tuition to keep

colleges solvent.

If a college could anticipatea flow of early applications well

in advance of a single decision point, the admissions problem forsa

college enjoying an adequate supply of candidates could be reduced to

over-admitting by a carefully calculated allowance. Under normal

circumstances, however, applications flow in over a period of months,

extending into July and August. Since the subject college does not

have monopoly on applications, delay in admitting a satisfactory.appli-

cant may result in the effective withdrawal of his application by his

accepting admission at,some other institution. Premature admission of

a marginal candidate may result in lack of an opening for a more

desirable candidate applying at a later date. Under these circmmatanceS

an effective approa to admissions1must permit management of the

process in its truly dynamic context.

The model described herein incorporates this dynamic character-

istic of the admission problems and is intended to permit balancing of

the financial and academic aspects of admissions decisions.

The college admissions process for selecting a freshman class from

a pool of applicants may be considered a sequential decision process

with predefined starting and stopping points. Beginning in January of

each year and continuing through August, admissions 'aficers make a

series of individual admit or reject decisions until sufficient appli-

cants have bden'admitted to "guarantee" reaching a previously set 4

1



target for Fail enrollment. Each individual decision necessitates

considering two aspects of the admissions process. First is the impact

of each admit or reject decision on the likelihood of achievement of

the enrollment target. This,involves interaction with the decisions

made concerning other applicants. ,The other part is the,decision as

to whether the individual applicant has sufficient likelihood of

academic survival to be admitted to the school.

Most colleges will use some sort of predictive index for assessing

the quality of individual applicants. Estimating the impact the single

admission would have on the size of the freshman class is a more com-

plex, but still important problem. The crux of the prolblem is that

at any given decision point during the process, a school must decide

how many of a relatively small sub-set of applicants to admit, simul-

taneously balancing financial and academic considerations, without

knowing the number or quality of applicantions which might come avail-

able for review in the future. This also requires an estimate of the

number of accepting students who will subsequently choose to enroll.

The remainder of this paper describes a decision support system

which incorporates a forecasting and simulation model developed for

Guilford College--a small, private, liberal arts college which has'

survived the enrollment crunch well, but which is constantly seeking

new methods for enhancing the enrollment process. The construction of

any forecasting-simulation model first requires a detailed analysis of

the process to ensure accurate representation in the model. The

admissions process, upon closer examination, has several unusual

aspects.

The ultimate goal of admissions is a freshman class of a size which

meets the policy goals of the college. (For the sake of brevity, we

shall not consider transfers and relurning students here.) This fresh-

man class is, however, made up of several hundred individuals and must

be assembled, one individual at a time, ever a period of eight months.

Complicating the problem is the fact that while the college has one

opportunity to accept or reject a potential student, the applicant has

numerous opportunities right up to registration day to decide against

the college. Adding further complications are the lags in the process

caused by the necessity to communicate by mail with potential

2 310
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students and to.allow them reasonable time to make their acceptance

decisions.

Guilford College acquired a PDP-11 mini-computer and the WISE DBMS

(a DEC package) in 1974 and began using it for admissions processing

the following year. The information available from the system, however,

was found to be cumbersome and unwie1dy when applied to the dynamic

environment of the admissions deasiom process. A decision support

system (DSS) was developed to support the adMissions management process,

drawing from the data based provided by WISE and giving,the admissions

staff the capability to forecast and simulate enrollment: At any point

in time between January and July, the admissions DSS can forecast

September enrollment taking into account historic flow patterns,

response rates, time lags, and the year-to-date experience. The fore-

Oast is in the form of a probability distribution allowing the

admissions director to 'evaluate his confidence in the forecast. In

addition, he may test the effect on the forecast of various proposed

policy decisions. Because of the flexible design of the interface with

the primary data base, the admissions directorcould use the WISE

sorting capability to generate summaries, forecasts, and simulations

for any subset of applicantá. The data required for the admissions

DSS is selectively extracted frOm the main data base and storedin.

separate files. The admissions director may then run two programs

which draw from tne special DSS files. One summarizes how the admis-

sions process has been managed to date. 'It tells him the rate at which

the office has processed, applications, the acceptance rate, and the

,various response rates--all broken down by two week periods. The fore-

casting and simulation program tells him expected enrollment if he

continues his present policies and allows him t, test the effect on

enrollment of ceitain changes in policy.

The Admissions Proce'ss

The decision to admit or reject any particular applicant has two

parts. One part is the effect the admit or reject decision tor the

applicant will have on overall goals such as the enrollment target.

This part depends upon the decisions made concerning other applicants.

ti40 00
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The other part is the decision as to whether the applicant, independent

of the others, is of sufficient 'quality to be admitted to the school.

Let us examine these.

The first part, the overall goal of the admissions process, can

be described as reaching some desired level of enrollment consisting

of students who have the capability to successfully complete college

level work. Because the admissions process involves uncertainty,

admissions decisions may generate results containing errors. Two types

of error relating to the enrollment may occur. One is insufficient

enroilment, caused by admitting too few applicants. The other is

'excessive enrollment caused by admitting too many applicants. The loss

function associated with these errors is generally not symmetrical.

In this context loss is used in the statistical decision theory sense

for illustrative purposes, not as the basis for a formulation of the

problem. If a college makes admissions decisions which it believes ,

will lead to a desired freshman 'e-nrollment of f*, but the actual fresh-

man enrollment is f, then it suffers a loss which is a function of f

and f*. Lose may be definea in monetary or other terms. We should

point,out that our perspective is that of a college administration.

There may be very real costs to an applicant who is rejected for admis-

sion, but we shall not consider them here.

The shape of the loss function is a function of the marginal

revenue for each student (equal to the tuition and fees paid by that

student), while the marginal cost of enrolling that student is virtually

zero within a certain range. In other words, if f<f*, the College

loses Illeuition from underenrolling but still has a faculty and plant

sufficient f6r,,an enrollment_of at least f* students; on the other hand,

if f>f*, the College gains the tuition and fees without incurring signif-

icant additional costs (as long as f<f max). When fic'<f<f max, there

are some additional minor costs (supplies, etc.), but most of the loss

is not measurable, e.g. the dissatisfaction caused by overcrowding in

classrooms and dormitories.

The second part of admissions decisions, the goal of quality in the

student body, conflicts with the totalenrollment goal. If quality

were the sole goaL, only the single_most qualified_applicant womld be

admitted; if enrollment were the only goal, no applicants would be

4
4.#
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rejected until enou;11 applicants had been accepted to insure, that the

ideal enrollment would be reached and all would be rejected thereafter.

Three types of error can be made regarding quality.. One is to admit

a student who is not capable of performing college level.work. The

loss -function is not so clear as in the under-enrollment case. Even

if an unqualified student is admitted and enrolled, the college gets

the tuition and fees from the student for at least one semester. Most

of the costs are in the form of lower faculty morale, the need for

increased remedial work, and replacing student attrition. Another

error is to reject an applicant w6 is capable. In this case, there

is a loss from the college's 'boint of view only if the slot in the

incoming class TTi,i.ch would have been filled by that applicant must be

filled with a less qualified applicant, or if the slot remains unfilled.

The third type of error is to admit an applicant early in the decision

process at the cost of having to reject a more qualified applicant later

on because of the entollment constraint.

The admissions process is treated as a series of individual deci-
:

sion points throughout the eight month "admissions season." At oach

point 'decisionaare made on all applicants whose files are completed

that time. In practice, the decision making process may be continuous.

However, at various points in times,(co;r0spondAng,tohe model's

decision points), standards for admissiOns may_be'reviewed and modified

and the set of completed applications is processed, resulting in a set '

of "admit," "reject" or "hold" decisions. Since placing an applicant

, on "hold" simply delays the admit-reject decision, it is not treated

as a special case.

If an applicant is accepted, control of the process passes out of

the system to the applicant. He has the choice of responding with a

tuition deposit to insure himself a place in the entering class, of

formally rejecting the admission, or Of not responding (which amounts

to a rejectio0. Some leakage from the system is still possible if

the indicated enrollee fails Po register. If the tuition deposit is

high enough, this may not be a significant problem.

r)004,4,
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Operation of the Model

The operation of the model may be described by assuming some point

in the admissions year, in this illustration period four. (The proce-

dure itself does not vary with the time period.)

The high quality data base is essential to effective functioning

of the model.

The WISE DBMS is an interactive system. Information may be

entered continuously as applicaeins are received, decisions are made,

-and responses are returned. The first task in using the DSS is to

extract from the data base the relevant information about each appli-

cant. The information we extract consists of the relevant dates

(e.g. date applied, aate accepted or rejected, and response dates), the

index of predicted performance and the accept or reject decision. The

computer system sorts and classifies'the applicants, provides a summary

for the admissions office, and stores the information needed for the

forecast and simulation. The applicants are first sorted according to

the two week period in which their applications were acted upon and

also according to an index of predicted performance. A table is then

printed for each thme period up to the present showing (by predictive

index) the number of applicants considered, the number accepted,,the

number paid, the number who have paid and withdrawn, the net paid, the

non-responses, the net percentage of those admitted who have paid, and

non-respondents as a percentage of admits. A table showing the totals

to date is also printed. A set of these tables for each period pro-

vides a running record of progress durtng the year.

At this point, all the information necessary for running the

forecasts/simulation has been loaded into the computer with one excep-

tion. The operator must enter the number of applicants, the admissions

staff has decided to admit from those currently under consideration.

The first run generates the forecasts and requires no further input.

The computer does not, however, just print a number which one must

accept onblind faith. It prints out all the components of the fore-

cast and a comparison with the policy parameters entered at the

beginning of the admissions year. The first four components of the fore-

casts are individual categories based on the status of the applications.

0 Iv
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The forecast for category one is made by adjusting the total who

have paid downward to allow for those who will withdraw before regis-

tration. The number who are expected to not withdraw is the predicted

number of the members of the incoming freshman class in category one.

In category two we are concerned with the number of members of

the incoming freshman class who have been admitted but who have not paid

a deposit. Several allowances are made in this category. One f..s the

allowance of communication time--the time necessary to notify an

applicant he has been accepted, and for him'to respond. In the Guilford

Hodel, four weeks are allowed to elapse before an applicant is expected

to have replied. In addition, the forecasting model considers the

applicants accepted according to the two week period in which they

were accepted. This is based on the notion that an applicT who has

not replied in eight weeks, for example, is less likely to reply than

one who has not replied in two weeks. Once these factors have been

taken into consideration, the computer generates a forecast for cate-

gory'two.

Category three is less certain. This forecast predicts how many

of those currently under consideration will eventually enroll. The

perton using the simulation has already entered the number of appli-

cints to be admitted, and this number is adjusted for those who are

expected to respond negatively to arrive at the forecast.

Category four involves the most uncertainty because we are asking

for a forecast of the number of members of the freshman class who have

not yet applied. The basic technique used in the model is the compari-

son of an "ideal" flow of applicatiOns entered into the computer at

the beginning of the process with the flow of applications this year.

This comparison yields a prediction of the'total number of applications

for the year. This predicted is adjusted for the admirion rate,

the response rate, and the number of,applications already acted upon.

The residual is the category four foredast.

To permit evaluating the uncertainty inherent in the forecast, the

printout provides an estinate of "variance"sin each category. The over-

all forecast for the size of the new freshman sclass is the' sum of the

category forecasts. This is also printed with a ii,indication of the

amount of uncertainty in the forecast. To give the admissions office
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an idea of how well the forecast meets the admissions goals, a set of

comparisons is printed showing how well the goals are being met and

how likely it is that final enrollment will fall within certain values.

In other words, the admissions office is provided both a forecast and

a statement of the probabilities of final enrollment being in various

categories.

The final output in the forecast printout provides a link to the

simulation or "what if" aspects oi the model.

The computer prints out four numbers which have been used in making

tlie forecast and which may 1..c! altered to test their effects. The four

numbers are (1) the number admitted frolp the applicants currently being

considered, (2) the overall percentage of applicants admitted so far,

(3) the application flow rate compared to last year, and (4) the per-

centage of those admitted who pay and enroll. These four numbers would

appear to reflect most of the policy'alternatives available to the

admissions director or the college. By altering these numbers and

' reviewing the model, the admissions director can test the potential

impact of modifying these policies.

Field Testing

The initial field test was conducted on the Guilford College

admissions process for the Freshman class entering in the Fall, 1977.

Since the enrollment forecasting system requires a set of historical

data for computing trends, and since Guilford's computerized data base

only extended back to 1976, the initial'test had to be limited to the

1977 entering class. This was not a serious limitation since it was

possible to reconstrUct the situation at each decision point and fore-

cast the final enrollment as if one had no knowledge of the future.

In fact, the forecasts for approximately half of the decision points

were made at those decision points, and all were made before the final

results for the year were known.

The field test centered around simulating.the effects of changing

each of the sources of variation. Retroactive forecasts were made for'

each period to test the accuracy and consistency of the forecasts, and

simulated changes were made at each decision point to test the response

_of _the_model tothea_e_changes.

8
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Despite the problems inhexent in implementing a new system, the

forecasting system Was accurate within 1.5 percent of the actual enroll-

ment, ,The next year ran much more smoothly and showed the same

accuracy. The third year was the acid test--the constructor of the DSS

went on leave and was unavailable for consultation. That year ran as

smoothly as the previous.year. The fourth year activity included the

addition of programs and features to give the admissions director'even

more information transferability.

We have also designed the model with flexibility in mind--especially

in the aevelopment of the computer programs. The model is structured

around the admissions process, not around a particular admissions

policy. In fact, the parameters which reflect admissions policy must

be re-entered each year and thus must be re-evaluated each year. The

model is also indepenclent of the method used for evaluating individLal

applications, and even the two week decision period scheme may be

changed to fit any particular situation. The model may also be used

for different types of students such as traditional or continuing

education.

Since programming is in the BASIC language, the simulation can be

adapted to many main frames as well as most micro computers. If a

computer is used in processing applications, adequate capability for

creating the data base can be developed through a limited capability

data base system or limited custom programming.

Where a comprehensive system such as WISE is available, custom pro-
>

gramming is limited to developing the interface to permit the model to

draw from the computerized data base. By designing the system around the

admissions process rather than a particular policy, and by constructing

the data base tie-in through an independent interface, we have devel-

oped a system which provides maximum flexibility and transferability.

Summary and Conclusion

The purpose of the anrollment forecasting system is to make an

enr011ment forecast to enable the decision maker to test a set of

applicants at any point for feasibility with respect to the admissions

policy goals. The syston meets this objective, especially from the

9



'April cutoff point forward when information about feasibility is pf

primary interest to the decision maker.

In addition to meeting the objective of testing for feasirlity,

the model also yielded additional benefits. The Associated Director

of Admissions at Guilford, for example, already was able to predict,

final enrollment accuratery using his intuition developed during eight

years of experience. He showed great interest in the,indifidual fore-

casts, however, because they contained information which was not

ordinarily available to.him (i.e. categories two, three, and four).

The system also gives the decision miker the ability to simulate the

effects of shifts in the applications flow rate to determine if action

is needed, or to simulate the effects of policy changes with regard to

admission rates or a shifting proportion of enrollments. Lastly, the

use of an interactive computet system for the model peans the Direttor

of Admission's could conceivably have a computer terminal at his desk

to test the ramifications of decisions as he makes the .

6
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PERSONNEL/PiiROLL ENTITY=gELATIONSHIP MODEL

Kathi Hogshead Davis
'Northern Illinois University
Computer Science Department

Dekalb, Illinois 60115

Conventionally, user data bases are designed with a specific

comdercial data base system (IMS, ADABAS, TOTAL, etc.) in mind:The

user data bases are , often designed around the limitations of that

system not the logical aspects of thd data. This method usually leads

to a user data base design that is highly dependent on,. the cOmmercial

data base package that is used and not easily movable to other

packages. Even the logical relationships betwrn the data elements do

not r.efreSent the views o&the entire organization only those of the

specific data base system.

If a model of each of the core user data.base systems,:could be

created, -ne%4 user data bases that are desided would have a basis to

use as a starting point. It is hoped that this would allow user data

bases to be deSigned in a lot less timp due to the designers-not having

to start from scratch. More flexibility may be achieved if the core

user data bases aee designed without a specific coMmercial data base

package in mind bY'using a general-representation that n65, be adapted

to ani'specific package's design'Specifications.

The entity-relationship design is a general method of describing_a

user data base without considering; a "spedific comnercial data base

paCkage. This paper will be used to establish a general

Personnel/Payroll EntitylltelationShip mOdel that can be converted to a

'user schema' for several dithrent data base packages.

I Or;



INTRODUCTION

It has been suggested byc sev,2ral members of the Chicago Area

Database Design Group [1] that there are a few user database models in

existence and that every system currently in prOduction is a variation

of the core models. Some of the suggested core user databases are:.

1 Financial / Banking .

2 Student Information [4]
3 Personnel /
4 Item Tracking 3j
5 Manufacturing arts List
6 --Job-Scheduling .

7 Insurance
.

.

id Library
9 Hospital Administration / Patient Information
1 ) Accounts Payable / Accounts Receivable .

*
,

This leads to the idea that there is a lot of duplication of

effort in designing ussirdatabases. Each user database designer starts

from scratch and creates-the database for the organization within which
v.

she iMworking.
,

The entity-relationship design is a general method of describing a

user database without considering a Specific commercial database

package. This approach is 'described by Professor Peter Chen [2]. In

bridf, if is a means of designing an interface between the data 'real

world' , and the user database tEnterPrise Schema' because the

entitli-relatiotiship design takes the objeots of interest and describes

,..them in relationship to the entire enterprise..Then, the enterprise

schema is mapped to the , user. schema (specific. comm4rcial database

package). Note that thib is a two step approach; first, defining the

enterprise schema and second; translaang the,enterprite.schema into a

user schema. , The E-R design technique differs from the 'conventional
-

approach tO designing user databases which usually just map the data

sabout the real world into a commercial database package.

9]

Chen states the advantages of the 2-R approach as follows: (2 pg

1) The division of. functionalities and labor into two phases
makes the database design process simpler and better organized.

02
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2) The enterprise schema is eaSier to design than the user schema'
since it need not be restricted by the capabilities of the
database system, and is independent of the storage and-efficiendy
considerations. , 1

3) The enterprise schema is more stable than the user schema. ,If
one wants to change from one database system to another, one would
probably haVe to change the user 'schema but not the enterprtse
schema, since the enterprise schema is independent of the database
systemS used. What needs to be done is to remap the enterprise
schema to a user schema suitable for the new database system.
Similarly, if one wants to change the user schema to -cptimizel a
new appiication program one need not change the enterprise schema,
but rather remap the enterprise schema to a new user schema.

4) The enterprise schema expressed by the entityfrelationship
diagram is more easily understood by nom-EDP people.

-By- -utilizirig -the- -user- -core -database-models, designers-will not

have to duplicate efforts in determining entities and their
6

relationships which will allow them more tine toconcentrate on their

specific needs rather than the general aspects of the user database

they are designing.

This paper will be used to establish a general Personnel/Payroll,

Entity-Relationship model that-can be converted to a 'user schema, for

many different database packages.

0

PERSONNEL PROCESS'ING

Personnel processing revolves around the skilla needed by

emplbyees ttOteupy positions within an organization.

There may be a general category of positions (ie. application

programners) in which there are many specific positions to be occupied.

The specific positionsare,those that.are actually occupied, whereas a

generic position is a general category that contains many specific

positions. The specific within generic position capability would not-

necessarily be needed by all organizations. A relationship of positions

to itself shows the hierarchy of Specific to general (Figure 1).

Either or both the generic or specific position may have

" 0 - 03-
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requireMents that must be met by an employee in order to occupy a

position. The requirements represent skills that are needed to fulfill

the work to be done. Several entities and relationships are used ho

represent the requirements as shown in Figure 2.

When the rela'tionship entitled EMPLOYEE occupies POSITION exists

it shows that_ the position is filled. If there is no relationship node
from a -'SPECIFIC POSITION to an EMPLOYEE, then the position is vacant.

EMployees have skills prior to employment and they, also, (lontinue

to acquire skills during employment with the organization. The

relationship (ie. years experience) between EMPLOYEES and SKILLS can be

updated -taw- the anniversary date of enployment. Thus the organization

can have the ability to automatically keep' track of an employee's

skills to be used as 'a basis for promotions.

GENERIC

POSITIONS

SPECIFIC
POSITION 1

SPECIFIC
POSITION 2

SPECIFIC
POSITION 3

Hierarchical Relationship of Generic to Spedific Positions

FIGURE 1



The, REQUIREMENT entity represents the land' and tor' conditions

needed in specifying the skills required for a'position. For example:

If the' following requirements were needed for filling a position,

Three years data processing experience including one year of
programming OR university training and experience totalling three
years but not less than one year of programming.

they would be repreSented in the REQUIREMENTS entity as' shown in Figure

3.

POSITIONS EMPLOYEE

REQUIREMENT

1

sl(41,s.

M M denätes a many to many
relationship

1 - M -- denotes a one to many
relationship

1 - 1 -- denotes a one to one
relationship

Employee, Skills and Posltions and their Relationships

FIGURE 2

tlf
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The REQUIREMENTS entity nodes could specify qsn\but of n' of the

following requirements are needed. This allows the implerntation of
alternate requirements or choices of requirements to be used for

employment within a position.

An added complication can arise if employees are allowed /2to waive

the requirements or substitute for an requirement. If it is necessary

to keep track of the equivalents used by employees to waive

- requirements, the EQUIVALENT entity is added (Figure 4).

Specific positions are Usually included in the budget of specific

departments (cost center) within the organization. Employees work for

or are in charge of cost centers which leads to the relationships shawn

in Figure 5.

the EMPLOYEE entity may also include applicants for employment. The

relationships set up to keep track of the skills required by employees

to occupy positions may, also be used,to determine if.an applicant can

'meet the requirements for enployment in the position requested or in

any positions within the organization.

Shared positions may ,also be a problem that can be easily

implemented in this E-R model by allowing a many-to-many relationship

between POSITIONS and EMPLOYEES.
41.

Main REQUIREMENT node pointed
6 by the 20SITIONS entity.

SUBREQUIREMENT nodes
Pointing to SKILL
nodes.

SKILL nodes in th\
SKILL entity

TOTAL
3 YEARS

TOTAL
3 YEARS
EXPERIENCE

Hierarchical Representation of REQUIREMENTS Entity

FIGURE 3

3 3 3

1---1 YEAR
PROGRAMING
MPERIENCE

- 06-
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EQUIVALENTS Entity allowed for REQUIMENTS

FIGURE 4

/

COST =TER', Relationship to ENPLOYEES and iOSITIONS

ENURE 5
a 07
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PAYROLL PROCESSING

Payroll processing differs between different organizations. Some

companies need to keep track of the amount of time an employee 'spends

on specific jobs as the pay rate may be different depending upon the

work being done at any one time.'This can be represented by line items

on the time card. These line items are directly related to the specific

positions occupied at a time. -

. Other organizations only need to keep track of salaried employees.

Basically, this is a single line item per pay ppriod relating to a

single sPecific position.

The line items on the time cards relate to the pay period in which

they occur. There meyobe one or more line items on a time card per pay

period depending upon the type of payroll processing in use.

_The employees relate to ,the pay periods by accumulatibg payment

data for each pay period. Figure 6 shows the entities and "relationships

that are needed within payroll processing.

One thing to note about those organizations that must:keep track

of line items on the time cards for different pay rates is that the

relationship between EMPLOYEE and POSITIONS changes. It becames a

relationship betweeri employees-and the positions that they,could occupy

-'during a work day. By utilizing the hierarchical relationship of

positions to itself an employee could Occupy a position which allowS

many specific jobs (represented by other positions). These separate

jobs would then relate to the line items on the time cards (Figure 7).

fj-
ot.) 08-



The Relationship betwesn'EXPLOYZE, PAY PERIOD, TLYECARDS and POSITIONS.

GENERTC
POSITIONS

SPECIFIC
POSITIONS 1

301 2

SPECIFIC
POSITIONS 2

SPECIFIC
POSITIONS 3

JOB 3 JOE 2 J014

Hierarchical Relationship of Getlerie positions, Specific Positions and

Jobs for Cloganisations that change pay
race based on the actual job being

performed at any one time.

FIGURE
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The relationship of SUMMARY to the PAY PERIODS entity allows

quarterly and yeartodate information to be kept separately which may

be convenient, even though it would be redundant, for the report

processing that is required within a payroll system. (The quarterly

information is redundant because it could be recalculated every time it

is needed from the information in each individual PAY PERIOD.) The

hierarchy of summary information could be noted,as in Figure 8 where

the lowest level information is kept as nodessin ,the PAY PERIOD entity.

When pay checks are issued to an employee, deductions must be'

made, The_deductionsamboth_ma_ndatoryataxes)______anth_voluntary(credit

union, United Fund). The rules for what to deduct are particular to the
_

the employee. An entity that represents the DEDUCTION with a

relationship to the EMPLOYEE is used to denote the specific rules for

the deductions to be taken from the gross,pay (Figure 9). This is a

manytoaeny relationship to reduce the redundancy of the deductionss

general information.

Checks arft preated from the PAY PERIOD information, the TIME CARD

line items and the DEDUCTION rules. The check information can be

considered a financial transaction. Such a transaction debits and

credits certain general ledger.accounts within the organization. Thus

the FINANCIAL TRANSACTION entity is a summary of the check. The

relationship between the transaction and the ACCOUNTS entity represents

the line items (debits and credits) affected by the check along with

the amounts.

YEARIO
DATE

QUARTER 1

PAY
PERIOD

1

PAY
PERIOD

2

PAY
PERIOD

3

QUARTER

PAY
PERIOD

1

PAY
PERIOD

2

Nodes after the Second Pay Period of the Second Quarter.

FIGURE B

3 `..)
- 10-



Figure--10--shows--th-C-18-C-66iits are related to the cost 'center

through the budget. Each cost center has a line item in the general

ledger accounts. The accounts are hierarchically related to themselves

to denote hiaher level accounts.

IDIELOTIE
DEDUCTIONS

Relationship for DEDUCTIONS oilaployee's pay.

FIGURE 9
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Now putting all the pieces of the Personlierand Payroll system

together . we have the complete E-R mo'clel shown in Figure 11.

Personal /Payroll E-R Model
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The Third Wave: Keeping One's Head Above Water

Patri,cia Gustayson-

John Brown University

Siloam Springs, Arkansas

.1

Abstract

As the "Third Wave" of the "Information .Society" mines sweeping

over,us, we 'mist prepare our organizations for change. The socio-
-

technical systems model described in this paper is a useful one for

analyzing the complexities of this change. It is useful not only asr

a descriptor of the many elements invoved, but also as a tool for

predicting the output of a subunit of the organization,when'specified

inputs are changed. Like any model, it is limited and imperfect in

the face of the rich variety of people and institutions. But it may

help to make the process of organizatioaal change more understan.dal4e,

mere manageable, and more sensitive to human needs. From4\976 to the

present, John Brown University has converted from an institution where

the highest form of technology was electric typewriters to one with a

centralized Information Processing Center The description of this

.change, in light uf the sociotechnical systems model of analysis, may

help other small institutions take the plunge.
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e For the small institution with high technology on its mind, there are

a number of sources of help. Hardware and software vendors, consultants,

and personnel from other institutions 9# provide valuable advice for avoid-

ing pitfalls. John Brown University has benefited from many fine resources

in developing its present Information Processing Center. A relatively

neglected topic in the planning guides and a frequent cause of unexpected

snags has been the human factor. Guides for computet system installation

'or expansion focus on data needs analysis, physical facilities planning,

action planning for irliplerkiftataon, and' systems desizn-end' tetting.

people are menbioned, it is generally in the context of staff Selection or
,

training. Nonprofit organizations have special needs'in this regard since

their goals and traditions often transcend bOttom-line fiscal objectives.
L,

While the budget is important: the loyalty and cooperation of people who

are coMmitted to the institution's mission are also important.

The pUrpose of this paper is twofold. First, it will briefly, summarize

a model ?f grganizational.behavior that is useful in assessing organizational

settings and in planning change. Second, it will present John Brown Univer-
1

sity as a case study in applying the model to a small institution's experience

in developing information processing systems.

Part'I - The Sociotechnical Systems Model

The model is described in Systems Analysis in.Organizational Behayior

by John A. Seiler. (Irwin-DorseY Series in Behavioral Science; 1967.) The

advantages of this particutar model are its comprehensiveness and its flexibi-

lity. Seiler's model is based on systems'theory, which makes it conceptually

familiar to data systems analysts. According to Seiler, the significant

characteristics of systems underlying the model are:

r-) 4 I)
'y
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1. Systems consist of numerous objects or forces and their relation-

ships to each other.

2. Behavior of any one object in a system is the result of multiple

causation.

. 3. Systems use feedback in seeking equilibrium; equilibrium is often

dynamic and not necessarily optimal.

4. The same object or force in a system,may be both functional for

certaidsystem objectives and dysfunctional for others.

5. Systems exist in an environment that imposes contraints on the

system and provides it with choices.
1

The components of Seiler's model and their relationships are depicted in

Figure 1.
2

.

Part II 7 Description of John Brown University Information Processing System

Some general background ip necessary to understand the dominant character-

.

istics of the John Brown University organizational system. The University is

currently led by its third president, John E. Brown III, grandson of the-founder.

The founder wap an individual of great vision and charismatic leadership. The

second John E. \Brown, the present Chancellbr, took on the task of developing a

strong fiscal base for the University. Most of the admin-strators through this

second presidency had graduated from the University and served in varied capa-

cities in the college throughout thei. i career lifetimes. They were and are

individuals personally committed to the institution who placed a high value on

work and om economy of operation.

1
John A. Seiler, Systems_Analysis in OrganizatiOnal Behavior, Irwin- )

Dorsey Series in Behavioral Science, 1967, p. 21!

2Ibid., p. 33.
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In 1973, a new staff person was hired in the Development Office. ThisV
departmetit included student recruitment, fund-raising, print operation7s,, and

alumni relations. Part of the new staff member's assignment was to study

current operations and consider ways*to simplify procedures. At about the

same time, the third John Brown completed law school and moved into an exec-

utive vice-presidency. An administrative building was being planned which

would'involve relociting and centralizing a number of scattered offices.

At this time, twenty-two staff members worked in the Development department.

The new staff person initiated a review-of current operations. It was

discovered that gifts received by the University passed through seven differ-

ent offices, each of which collected information about the gift. This was

just one example of redundancy in the system. There had been no significant

prior effort to systematize information flow from an institutional perspective.

This study resulted in some streamlining of operations and the eventual reduc-

tion to fifteen, and later ten, staff members in Development. The financial

savings were welcomed, but tovadministrators remained resistant to proposals

that would centralize operations further and alter existing patterns of control.

In 1976, a typist with exceptional skills was hired. The Development

Office took the opportunity to offer letterrtyping services to other adminis-

trative departments. This offer was gradually accepted. Productivity was

doubled with the purchase of a more advanced typewriter which used magnetic

cards. Realizing the potential for further improvement of the service, the

Development Office began investigating word processing equipment. This was

not supported by the'administration at the time because of the perceived high

cost of equipment. In addition to the cost, the reliance on "outside" tech-
/

nology over "inside" University people went against the grain.
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In 1977, conversion to a true word processing operation was accomplished.

A document printer was added which more than doubled proactiviiy to 500 orig-

,inal and form letters per day. The administrators visited the word processing

office of another college. The efficiency of the operation and the prospect

of reducing secretarial staff broke the resistance. Immediately a dictaphone

was ordered and word processing equipment investigated. The staff person who

had initiated much of this activity proposed an IBM Office System/6 which

would perform file storage functions. It would eliminate an existing address

printer, interface with existing equipment and manage records for both Devel-

opMent and for the Registrar. Enrollment reports and rosters which had

consumed three weeks of staff tithe could now be produced in an afternoon.

The planning for the purchaseof word processing equipment involved

the fir'St real informationsy'Stem analysis. Flow charts were developed to

plan data collection and use from student recruitment through enrollment

and into the Alumni Office. At this time a federal grant project supported

campus-wide analysis of the information system. A consultant funded by the

grant was involved throughout this period in information system planning.

Administrators and managers in each functional area were interviewed regard-

ing office procedures, forms, and data needs.

The success of the Office System/6 prompted thinking of further progress

through purchase of a computer. Mull of the resistance to technical equipment

was gone, and the fear of loss of control was diminished. Institutional per-

sonnel were promised that the computer would not result in staff terminations.

The Executive Vice President had become President and emphasized bringing new

technology, people, and ideas to the campus. The purchase of a computer was

disCussed with all the offices affected. The administration considered various

hardware and software proposals before making a selection.
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The installation of an IBM System/34 was begun one year ago. It serv-

ices fund-raising, student recruitment, financial aid, business operations,

and student records. A package of software was purchased with systems in all

these areas. To oversee the computer installation and the development of an

institutional management information system, a new administrative position

was created. The person is the liaison between the software vendor and the

University administrators. The software vendorhas installed one function

at a time, training each user staff during a monthly visit to campus.

The addition of the new data processing function brought minor changes

in institutional structure. The former Word Processing Office had reported

to the Director of Development. The new Information Processing Center was

moved under the new administrtive position, Director of Planning and

Information Systems. The former office manager of Word Processing became

Coordinator of the Center, and one new staff person was added to perform

data entry. The offices of University Relations and Admissions presently

use the computer in a centralized mode. They send forms to the Center,

their data is processed by Center staff, and they receive rosters, labels,

form letters, and reports as requested. There is a considerably more decen-

tralized environment in Financial Aid, Business, and Registrar where location

of terminals and a printer give them relative autonomy.

The Information Processing Center houses word processing and data proc-

essing equipment. There are two Office System/6 word processors, one of which

communicates with the computer, and an IBM Displaywriter. These three pieces

ofvord processing equipment plus an IBM Mag Card II typewriter produce mag-

netic cards which are fed into two document printers. The central processing

unit of the computer, the system printer, and two terminals are located in

the Center. Two dictaphone units are hooked to telephones to receive dictation.
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An electronic typesetter has recently been added to eliminate most of the

University's needfor external printing services.

The Center is staffed with a Coordinator, a Computer Operator, a Word

Processing Manager, two Word Processing Operators, and a part-time proof-

reader. On a monthly basis, the Center produces from 3,000-6,000 form

letters and aPproximately 1,000 original letters. Several mal. files are

still maintained on t.he word processing equipment. In addition to per-
\

forming central system operations for the computer, Center staff maintain

donor files of 10,000 records and Admissions files of 15,000 records.

Part III - Sociotechnical System Analysis of John Brown University

The'relevant probelm outputs prior to purchase of word and date proc-
,

essing equipment were:

1. Redundant data operations among offices.

2. Data desired by top administrators unavailable when needed.

3. Insufficient capability to cultivate prospective students and

donors by mail and maintain records.

4. Minimal budget control at department level.

These conditions resulted from the interactions of various inputs and

behaviors. A strong work ethic, a sense of institutional tradition and a

sense of autonomy and security among administrators were the dominant human

inputs. These depended on organizational inputs including policies of

hiring University graduates, of transferring and promoting from within the

institution, and of depending on the chief executive to be the primary

spokesman and fund-raiser for the University. The organizational structure

consisted of four or five relatively autonomous division heads, each of

whom dealt directly.with the President on matters pertaining to that divi-

sion.



The technological inputs varied among offices. The student recruit-

ment process was accomplished by a very limited Admissions staff and

depended on general public relations and direct mail. The fund-raising

effort was focused on support of the President, who sought large donors

and endowment investments, Business operations and student records

demanded high control and accuracy. The social inputs that developed

included high cohesion within depaitments. Within most offices there

was a-norm of competence and getting the job done.

Behaviors resulting from these inputs and.in turn affecting them

through feedback evidencedthe strong departmental orientation. Cross-

department meetings were very rare. Most staffs took coffee breaks within
t

the department. Top administrators took breaks together, which maintained

their social ties to each other without threatening divisional autonomy.

At the staff, level, loyalty to the department was generally strong coupled

with some distrust between certain departments. Across the institution

there was some suspicion of "outsiders" and of forces that would change .

traditional patterns.

A number of external and internal changes brought flew inputs in the

late 1970s and into the present. The external factors included inflation,

recessions, declining college-age population, and federal requirements for

information. These brought about an increased interest in marketing as

well as fiscal manigement among colleges. In adition, information proc-

essing technology was advancing rapidly coupled with a societal value on

357
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progress. Internally, a central administrative building was completed.

The new President was less involved in fund-raising and preferred a par-

ticipative leadership style. The technical aspects of the changes in

information processing are described in the prior section. The human
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side could be predicted from a knowledge of the inputs and behaviors

in the organiZational system and a knowledge of the factors involved in

-introducing new equipmgnt and techniques. There is a threat to workers'

safety needs if jobs may be eliminated, a threat to their social needs if

reorganization is involved, and a threat to the ego if there is a fear of

the unfamiliar, loss of prior level of control or loss of prestige through

alteration of the job description.3

Implementation of new word and data processing systems over the last

five years has been accomplished at John Brown University as a result of

and in spite of intentional and unintentional inputs. The remainder of

this paper will focus on events and techniques that wr!re functional for

the transition from a manual system to one that is more machine-based

as well as more centralized. The safety threat was eliminated by admin-

istration guarantees that personnel woUld not be eliminated. Natural

staff turnover and job restructuring or transfer have been sufficient to

offset conversion to machines. Reorganization or relocating of personnel

has been minimal.

All three-aspect of ego-need threat have been significant. The

fear of the unfamiliar has been countered with information, participation,

and education. There was broad administrative involvement in the selection

of computer hardware and software. During the initial installation of the

computer, a Computer Users' Group was formed. Membership included cabinet

level officers as well as data entry personnel from the five areas directly

related to the computer system. This provided an educational setting as

well as a forum for oth operational and philosophical concerns. Once

3
Donald R. Sanders, Computers in Business, McGraw-Hill Inc., 1968,

p. 481.
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initial education and decision-making was complete, the original group

became three. The cabinet deals with computer and information system

concerns as need arises. Tue Computer Operators' Group provides for on-

going education as well as sharing common concerns. A special mid-

management team is dealing with system evaluation and the final stages

of system design. In addition to this on-campus education, a number of

staff*have taken various IBM courses at a nearby Guided Learning Center.

Level of control issues varied among offices involved. One threat

to control was the creation of the position of Director of Planning and

Information Systems with responsibility for overseeing conversion,to com-

puter in six office areas concurrent with developing an institutional

information system. Development of common data definitions, procedures

that would eliminate dupiication, and design of data files to serve

institutional research needi run counter to individual office control.

Especially in offices that pride themselves on accuracy, there is a

resistance to trusting another office or a machine to deal with data. The

operators' and mid-management groups already mentioned are involved with

as much decision-making as possible to diminish this threat. In the

Business Office, where there was concern regarding security of checks, an

auxiliary printer has been purchased. This gives the office staff a much

greater sense of control over their part of the computer system. When

software installation began, programmer visits often left institutional

staff and programmers frustrated. Staff complained of insufficient infor-

mation and training after the programmers had completed a visit. Forms

were developed for both users and programmers to evaluate progress and

set forth clear expectations before and after each visit. In addition,

staffs were encouraged to set objectives for computer conversion to



360

decrease their sense of buying a "canned" program. The programmers have

been very helpful in adapting to institutional preferences.

The threat to prestige is tied to the individual's identity. If

significant competencies in that job identity are suddenly to be performed

more,quickly by a machine, what is the person''s value? Staff to be affected

by the computer were interviewed several times before and during computer

installation in order to understand their perception of their job. These

interviews also helped to document the preexisting manual system and

develop objectives for the conversion to computer. The IBM courses allowed

individuals to acquire new skills which in turn expanded their job identity

and prestige. The time period of installation helped people make adjust-

ments. The entire process will hRve taken one and one half years when

complete. There has been time between programmer visits to test the system

and develop questions for the next visit. Part of alleviating the threat

of these changes is helping people understand their reactions and inter-

actions.

As part of a professional development emphasis, most of the people

involved in the computer project have recently taken the Keirsey Tempera-

ment Sorter.
4

This personality test and subsequent group discussioas have

helped individuals understand and anticipate their feelings toward change

in general. It has also helped them to appreciate personality differences

and reasons for different behaviors of people in the same situation. This

understanding increases interoffice trust levels and strengthens individual

identity.

4
David KEriSeiT and Marilyn Bates,. Please Understand Me, Prometheus

Nemesis Books, 1(978, pp. 5-10.
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MIS AT A SMALL COLLEGE:

F-ATER LATE THAN NEVER

Myria C. Shaw
MIS Director
Musson College
Bangor, Maine

Thit paper presents the experience of one small college

during the development of a management information system.

The MIS project's goals are presented and the project is

folloyed from conception to fruitinn,, highlighting both

failurea and succesSes. The paper concludes with attention'

focused on what thisc/college and other colleges can learn

from these experiences.

>
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Larry Long, author of the "Turnaround Time" columnin CowuterWorld wrote

recently, "For the record, most computer-based systems are hard pressed to

earn the title of MIS..." 'With that happy thought, this paper presents the

effortS,of a small college as it endeavors to develop a computerLbased manage-

4

ment Information .3rstem. The paper is divided into three basic parts: first.

the history of the project 0:tough the present is described; second, the poll-

tical implications and impact of administration attitudes is considered; finally

the future of the project is presented along with a discussion of its successes

and failures. The purpose of this presentation is to provide those involved

in similar projects with ideas and caveats which may be helpful in saying both

dollnrs and nerves.

THE SETTING ,

Husson College is a small business college located in Bangor, Maine. It

'employs roughly 300 people including food service and maintenance perSonnel.

The College offers one, two, four year and.graduate degiees to approximately

1500 students. These students consist of about 700 day, 700 evening and ex-

tension, and 100 graduate students.

The College suffers from the same financial pains iS many small colleges.

Ir'has a limited endowment and relies heavily on tuition dollars for its

oRerating budget. The project to develop a computer-based management.infor-
,J.

v..
,

mation system was aria-qs funded federally under the Title III, Developing

Institutions program. The effect of this economic position is that the College

can not afford to throw inoney 'at a problem to solve it.

THE HUSSON COLLEGE MIS_EXPERIENCE

Husson's entry into the world of high technology came in the late 1960's

with the use of IBM 402 keyptinch machines. Certain student records and some'

business office functions were handled in this somewhat cumbersome way. In

!
t.5 t;
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addition, thesemachines were used in an instructional.program to teach key-

punching.

In the mid-1970's, the.Coll.ege decided to computerize, primarily for °

academic reasons. A decision hhd been mhde to offer a data processing program.

After some consideration, a DEC PDP 11/40 was, acquired.

It should be noted here that the location of the College had a strong

bearing on the hardware decision. At that time in Bangor, only two vendors,
o

.Digital and IBM, were equipped to perform the necessary maintenance and support

functions required. While the situation has improved somewhat over the past
.0

,

few years, Bangor remains far removed from the mainstream and this removal
.., ,

places sever constraints on the College's options in ma4 areas.

Once the Digital computer had been installed, the administration discovered

that perhaps certain operational functions could bp computerized. The real prob-

lems probably began here. Applications began being developed piecemeal and with

no real advanced planning. A "today a payroll function, tomorrow a, student

grading application" approach resulted in a computerized mess. While each

individual application functione4 reasonably well, there was no master plan and

no.way of tying the varipus applications into an integrated system.

Much to the credit of the College administration, they did soon recognize

that there was tremendous potential not being used to best advantage. While

it was good to have the computer print paychecks, it was unfortunate not to be

able to produce reports combifhing payroll and enrollment data to study cost

per student. The response to this problem was to apply for federal funding to

undertake an MIS project.

I

Once the funding was received, the College firSt hired a team of consultants

0

to examine the problem. While this was a sound approach, the College was
i

unwilling to accept what the team had to say. Once the consultants' preliminary
.,

report was complete, the College filed it and foigot it.

2'
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Next, the College appointed one of the faculty to undertake an MIS study

part-time. Once again, the result was disappointing. The individual perfiorming

the study had insufficient time to devote to it and therefore could not adequately

sell his findings and ideas. However, he did provide a glimpse of what an MIS

tha't was computer-based could mean to the C011ege and thoe managing it.

.tinally, the College, recognizing the need and having the fundi7 available,

hired a full time director for the Management Information System project. The

mandate for this person was to d velop a computer-based Management Information

System.

The first task undertaken by the new director was to perform a systems

analysis and an information needs analysis for the College. These came five years

after the computer was installed and after a great deal of application software

had been developed. The findings, after several months of observation and

interview, were that no one was entirely satisfied with the information they

were receiving, some were entirely dissatisfied, and the top management of the
/

institution was receiving virtually nothing of real value froM the computer center.

It was clear from this analysis'that some significant a/nd perhaps painful

changes had to be made. The College was not willing to finiance an investment in,

costly commercial software, preferring instead to finance a small staff over a

long period to develop the needed software in-house. (Th administration was

not ponsciously aware of this choice, but made it clear through a number of

budgetary decisions.) Unfortunately, development of theisoftware was hindered

by virtue of the organizdtional structure. While the Di ector for MIS reported

to the President, and functioned on the level of a Dean, the Director for Data

Processing, Computer Center staff and programmers all reported to the Vice Presi-

dent for Financial Affairs. The result was that no ne development under the

direction of the MIS director ever took place.

A proposal was submitted that the Director for Drta Processing and all

Computer Center staff report to the MIS Director. Gr dually, (things do move

r?
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slowly in academia) this proposal was accepted and the organizational shift took

place. This change allowed developmental work to begin and made implementation

of a computer-based MIS possibie.

People cling to that with which they are familiar. The programmer chiefly

responsible foi- developing the various existing applications operating at that

time could see virtually no reason to change anything. The result was a virtual

&impasse. The adminkstration would not take action nor allow action to be taken

against the programmer, who had been employed by the College in various capacities

for nearly fifteen years. The project ground to a halt.

The goal, Is seen by the MIS Director, was to develop a computer-based system,

which through a dictionary or some type of data base system would allow the

various applications to be related. Further, the system would provide reports

at all levels of detail to all levels of management thereby facilitating the

decision-making process. Finally, the system would provide a generalized

report-writing function, user-friendly enough that with relatively minimal

training, virtually anyone in the institution could produce their-own one-

time special purpose reports. The plans to achieve this had been developed

but work was not progressing.

Luck does play an important role in all major projects. On the surface, it

may not seem lucky that during this impasse, a pipe running over the Computer

iCenter burst and sent hot water streaming through the 11/40 CPU,destroying t

totally. This apparent disaster was very fortuitous in that it caused a change

in some of 'the administrative constraints and restrictions, and allowed for some

creative problem solving approaches.

The decision was made to convert to an IBM System 34 and to purchase soft-

ware developed at St. Anselm's College in New Hampshire. The System 34 pro-

vided a core system on which to build the MIS. This software used an indexed

file structure which provided, at least minimally, a kind of data base structure.

4
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The conversion took place in August, 1981. Since that time, all the major

administrative applications have been implemented, except accounts payable which

is now under development. Major modification is still required.andsan increas-

ingly large time committment is reqUired for maintenance.

The new systems do provide reports at various levels of detail and can

easily relate with each other. Individuals throughout the College are learning

to use IBM's Data File Utility to produce their own reports. It has not been

and still will not be as easy to complete the implementation of the MIS as these

lasi few sentences have made-it sound.

THE POLITICS OF MIS

Information is power. There was a very proprietary attitude toward infor-

mation at Husson College. The Business office believed it owned the budgetary

data, the registrar's office believed it owned the student record data. The

impact of this attitude was to make each area of the College resistant toward

the concept of an MIS as it applied to that area, but very positively disposed

in general.

This attitude or set of attitudes was first recognized and described by the

original consultants hired by the College. They stated that an MIS could not be

effectively implemented until all areas of the College cooperated and recognized

that information was not owned but instead should be shared. The problem facing

the MIS Director was how to overcome this set of attitudes.

The first step was the change in rep....-ting alignments. By making the

Computer Center an independent entity in the College structure, it was 'recog-

nized more as a nodal point for data and information gathering, storage and

reporting. In one sense, the change served to de-politicize the Computer Center.

It became a true service organization to the College, rather than a branch of

the business office.

The next stage was the beginning of an ongoins re-education process among

5
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the administration. The task before the MIS Director was to sell the value of

the MIS to the College. By showing all the administrators .110W they could benefit

from the MIS, they would gradually come to support the project in toto. This

process of education continues and to date has consisted of both seminars and

individual meetings.

The effect of a functional management information system will be to leverage

work down to the organizational level where it can best be perforined. The detail

work, in particular, drops to more clerical levels while the top executives are

left with truly informational, summary reports. This shift in work can, and in

the case of Husaon College has, produced some difficulties.

a

The problems resulting from this shift are not always those one might

expect. The most significant difficulty, and the One most threatening to the

MIS project, is the case of the executive who becomes uncomfortable when stripped

of the detail work. This individual is typically at a level in organization

which could stop the implementation of an MIS at any time.

The easiest solution is to continue to provide the accustomed detail to all

levels and thtn gradually, through a re-education process, wean the detail

away. While this will reduce the overall effectiveness of the project for a

time, it will provide for its long term success.

Overall, the best breakdown of the political stages involved in the devel-

opment of an MIS comes from Hannah McCarthy, President of Daniel Webster College.

1) Exaltation -- As the potential value of the MIS is recognized;

2) Disenchantment -- As the complexity and cost of the project is realized;

3) Confusion -- As the project begins and nothing seems to go as expected;

4) Search for the guilty -- As the administration is forced to react to
what seems to have been a terrible mistake.

5), Punishment of the innocent -- As the guilty are hard to find, only
those who still think the MIS project is a good one are left;

6) Praise for the uninvolved -- As the project is successfully completed,

6 1)
U $



370

those at the top regeive the praise for the foresight and courage to
undertake such 4sgargantuan task.

THE FUTURE OF THE MUSSON MIS

The MIS Project at Eusson still,has a long way to go. In fact, its ul-

timate success is not insured. The groundwork has been laid and the major com-

'ponents are in place.

What has gone right and wrong? What should have been done differently? What

can others learn?

The initial reaction of the College to turn to outside consultants was an

excellent one. The mistake made was the unwillingness to listea to those con-

sultants.

MORAL: If you do not have the internal expertise, use consultants. Once the

decision has been made, really uSe them. Don't hire them if you don't trust

them. Be prepared to follow through on their advice.

The decision to buy a computer was good, although premature. The College

should have determined its needs befOresconcerning itself with hardware.

MORAL: Software must precede hardware. The system analysis should come first,

then a determinat!on of what kind of software will meet the needs identified

in the system analysis, and finallY the hardware can be considered.

Even with federal funding, the College was not really prepared for the

expense involved in a project.of this type. Once started, it was too late to

stop. This placed very restrictive financial conditions on the project, iorcing

some expensive shortcuts.

MORAL: If you are not sure you can afford at least mice your original expec-

tation of cost, don't.start at all.

Unless you have remarkable internal expertise or a lot of money to acquire

that expertise, major software development should not be done in-house. The

College's decision hot to finance software purchases was a mistake.

MORAL: Buy your major software components. Reinventing the wheel is expensive,

.1.1 I"t, 7
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and too often it comes up flat.

Finally, the major aspect of MIS implementation is re-education. The

MIS must be sold and re-sold throughout the College. The College did recognize

this; however, in some quarters, the MIS was sold as a cure-all. An MIS

facilitates communication--it does not create it. An MIS will greatly aid a

strong administrative team, but it will hurt a weak one.

MORAL: An MIS is not a cure-all. It should be sold throughout the prganization

as an administrative aid, not as a new super administrator.

Husson College has learned a great deal about computers, about management

information systems and about itself during the course of this MIS project.

Ultimately, this project will succeed at Husson because the College was willing

to have the groundwork laid and because its importance is recognized. Many

mistakes have been made, and undoubtedly more will be made. Hopefully, other

small colleges can learn from these mistakes-and avoid them. Remember, however,
-

when considering_your own projects, it is true that "Murphy was an optimist."

8
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The State University System of Florida (SUS) is an expanding,

complex system of nine universities. It enrolls over 130,000

students, .has an annual budget of approximately $1 billion and is

governed by a Board of Regents (BOR), Over the past decade the

System has developed a sophisticated data management process

designed to supply the information needed at the Board and

university'levels for successful governance. This process is unique

in that it has been built and is controlled principally by the users

of its information.

This paper details the' development of this data Management

system with special emphasis on its user controlled aspects. The

paper begins with a historical account of the development of the

major components of data management including system documentation,

computer data files, regional data centers, computing networks and

uniform transaction systems. A description is given of current

developments including the data management policy, the data base

coordinating committee and the institutional data administrators.

A 'major portion of the paper concerns the ways in which data

rs" are used in the decision making process in budgeting, fiscal

management, academic program evaluation and control, collective

bargaining, personnel managemen,t, facilities management and student

affairs.
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HISTORICAL PERSPECTIVE

In 1969, Florida underwent a governmental reorganization which resulted in

a mandate for a single legislative request budget for the State University

System. This request budget had to project seven years' personnel and funding

requirements by department, for the present level, for an increased quality

,level and for a decreased quality level.

The plan to accomplish this single request budget was pretty straight-

forward. The universities were to complete their individual 6udgets and submit

them to the Regents Office for combining.

The first part of the plan worked great! The universities completed their

budgets and submitted them to the Regents Office. It quickly became apparent

that the physical amount of paper made the process totally unmanageable since

the university budgets were hard copy and the Regents Office had no computer

software or hardware.

Needless to say, this first effort to produce a system request budget was

not successful except that it reinforced the shortsightedness of this approach.

In 1970, a decision was made to collect disaggregated data on a snapshot

basis to support the budget process. A subcommittee of university budget

officers was appointed to develop specifications for six separate computer data

files to be submitted to the Regents Office. The specifications developed for

each file consisted of a file format, the data element names and the physical

description of the data element.

The six required data tapes were: 1),an Admissions File, 2) an Authorized

Position File, 3) an Academic Assignment File, 4) a Student Data Course File,

5) an Instructional Activity File, and 6) a Physical Facilities Space File...

In the Summer of 1971, the Regents Office became an RJE station to the

computer center at the University of Florida. The first computer hardware

included two 2741 terminals, a keypunch machine, a card reader and printer.

Staffing for this venture was,two half-time student programmers.

That Fall, the first data tapes were received. However, they were not

useable. This experience highlighted the fteed for documentation, common

definitions, edit criteria, and a flexible"retrieval capability. In spite of

these problems, it was still felt that the decision to collect disaggregated

data to support the budget process had been a good decision, but more planning

was required to insure that the data was good and comparable when received.

()Orb
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In 1972, some positive things begin to happen. First, the MARK IV File

Management System was purchased which provided the much needed flexible

retrieval capability.

Second, a formal effort began whicil developed standard systems to support

the- operating levels within each institution. A by-product of these systems

would be the data tapes. 'The concept, then and now, -was that the best data for

statewide information is that collected and used in the dajf-to-day operation of

the university.

In the Spring of 1973., the responsibility for the data tapes was Moved

from the Budget Office to tihe Management Information Office within the Regents

Office. This change was liade for several reasons. The Regents Office was

reorganized. Detailed documentation of the data tapes was required. This

documentation had to include standard definitions, edit criteria and usage of

the data. Computer software was needed to edit the data. Cooydination was

mandatory between the, standards systems development and the development of the

data tapes, and non-budget uses for the data were developing elsewhere within

the Regents Office.

In January 1975, a Data Management and Data Administration plan was

prepared. It was at this point that top management became involved for the

first time. A BOR Data COmmittee was established. The committee was comprised

of r director or associate director level representative from each of the

functional areas of the Regents Office: Academic, Budget, Personnel, and

Finance. The SUS Data Administrator chaired this committee. The committee

responsibiHties included: 1) develop the management information policy for

the Regents, 2) define management data needs, 3) define each data element and

develop the edit criteria for that element, and 4) Specify the submission dates

for each Jf the files.

At the same time the BOR Data Committee was ,established, the Chancellor

asked each University President to appoint an Institutional Data Administrator.

The Institutional Data Administrator had the following responsibilities: 1)

participate in the formulation and execution of the management information

policy for the University and the University System, 2) review SUS data

requirements, 3) coordinate the data collection for the data tapes, 4) serve a.s

the university contact for all information request received by the SUS Data

Administrator which cannot be filled by the BOR data bases, and 5) serve as the

institutional representative on the Committee of Institutional Data

Admi nistratorS.
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With these two groups in place, the data management process became more

structured. All requests for new data to be added to the data tapes or changes

to the existing data are presented to the BOR Ikta Committee. The requestor

must furnish a definition and a detailed explanation of why this addition or

change in ,the data is required.' If the committee agrees there is a need

supported by law, rule or policy, for the request, it is then sent to the

Institutional Data Administrators as a proposed item for review and comment.

The Institutional Data Administraters review the request with the

appropriate people on campus to determine the impact of this proposal.

Comments from each University are sent to the SUS Data Administrator and the

BOR Data Committee for considerat'ion prior to final action being taken on the

proposal.

,As the more formal process developed, it became apparent that a critical

ingredient was still missing. For data management to be effective, controls

were needed to keep to a minimum non-essential data demands. The structure of

the process now focused .on data demands. They were no longer viewed as

occasional information requests, they were seen as consumers of tremendous

resources. At last top management was as concerned as, the front line

firefighters about the growing demands for nformation, particularly as the

planning process external to the SUS became more sophisticated.

Enter the missing ingredient--A set of policies for data management

endorsea and enforced by top management. These policies have proven to be the

mainstay 6f the data management process since the flow of data and.information

is monitored in a formal manner and is administered to provide support to the

decision milking process at both the university and university system level.

APPLICATIONS

Numerous applications are possible using the information available through

the data management process. This paper will review several specific

applications to demonstrate the flexibility of the data and its relation to

operating systems and the decision process.

Two concepts adopted in the initial stages of the data management process

should be kept in mind as each specific application is discussed: 1) the best

data for statewide information is that collected and used in the day-to-day

operation of the university, 2) standard software 'systems to support the daily

operating needs of the university.
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A major application in the data management process is the building of the

operating and legislative request budgets. The State University System is

required to present an annual operating budget to the Governor and both Houses

of Legislature. This system budget which is approximately $1 billion and

consists of 13 entities, 197 funds, over 8,250 accounts is built by computer

software from computerized files submitted by each university. The operating

budget represents each .university's plan for using the financial resources

available through direQt appropriation by the -Legislature, by the university

system allocation or from local sources. All the provisions of the Legislative

Appropriation and the SysteM Allocation must be implemented and traceable in

the budget plan.

The data collected for the operating budget are used for' four general

purposes: 1) preparation and management- of the operating budget, 2)

preparation of the request budget, 3) analysis of expenditures, and 4)

monitoring of expenditures.

The process for preparing the operating budget begins with the creation of

,a Skeletal Authorized Position File. This file is a bare bones version of the

,Authorized Position File, one of the base files for data management. It

contains the basic budgetary information on each line item position, as well as

some information about the individual occupying the position. Computer

software uses the Skeletal Authorized Position File to create a schedule which

details all salary requirements. Since salaries represent about 80% of tfie

budget, this schedule is a critical one and it is used by university personnel

in budget management activities all year long. This schedule provides the

salary calculations for the operatim budget. _

Budgeted amounts for temporary_labor, expenses and capttal equipment are
--

entered from a working- file or extracted directly from the ;ORE Financial

System, _the standard system which handles the university's daily accounting.

Historical information for the past operating year is also displayed in

the operating budget. This information is extracted from the prior year's CORE

Financial- 5ystem and Authorized Position File. Historical and operating year

-trate are displayed by function, program componat, discipline group and

discipline category.. Finally, there are schedules to indicate sources and

amounts of revenue needed to fun'd the amounts budgeted.

The published operating budget contains the following exhibits and

schedules:

4 Our)rwr)
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Exhibit B - Expenditures by Category and Fund

Exhibit C Summary of Estimated Expenditures by Account/Department

Exhibit D - Swmnary of Estimated EXpenditures at Department by

Function and Program Component

Exhibit E Summary of Expenditurespy Buidget Entity and Expenditure

.Category

Schedule 1 Budgetary Cash Flow Summary

Schedule 1A Summary of Incidental Trust Fund Revenue

Schedule III Detail of Salaries

An expansion of this application is the production of the legislative

request budget. This budget is theState University System's request to the

Legislature for funding, for the next biennium. It consists of actual

expenditures for the history year, and estimated expenditures for the current

year and requested funding for the upcoming two years. This informatiOn is

presented in expenditure detail and narrative in three parts: To continue

current programs, To improve current programs, and To add new programs.

As noted earlier, the data collection which supports the operating budget

provides much of the information needed to produce the .legislative request

budget. Through cwmputer software the data extracted from the CORE Financial

System and the Skeletal Authorized Position File for_the_operating budget is

projected using certain preset -parameters to build the Legislative Request

-Budbef:- Special programmatic issues are added through manual input options.

Since most education funding is still tied to enrollment, a key file

supporting the request budget is the Student Data Course File. This file is

used in establishing levels of budgeted enrollments. However, enrollment

limitations are taking the pressure off projecting enrollments in the budget,

and shifting this pressure to enrollment master planning. This process will be

discussed later.

As can be seen, the budget catastrophy of 1969 which gave.birth to the

data management process has become a relatively routine task--generating

budgets from operating systems.

Another application tied to operating systems is the presentation of an

annual consolidated financial statement for the State University System. This

statement is produced through the data management process. The information

required for the system statement is extracted from the CORE Financial System

at thea university level at the same time that the individual university,

statement is produced. Through computer software, individual university

1).41,1,
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statements are combined to produce the System statement. With this combined

data, further analysis is made.to produce a financial report which is easily

understood by the non-financi0 reader.

Another. -application receiving considerable attention is the Jata

collection activity , which isupports energy conservation. Since the State

University System is a state ,agency, it is involved in substantial energy
I .

reporting efforts. r

1

Data On various fuel Costs and usages are gathered on a monthly basis.

Orlginally, several diffe4nt reports were involved along with several

sdepartments. Through theCleadership of the BOR Data ComMAttee, these

departments, Working together, developed one reporting format capable Of

collecting data for multiple uses.
1

. This application is a great example where good data pays off. As a result
,

of this improved data management effort, it was learned that the SUS had made

significant strides in energy conservation and were awarded a plaque in

recognition of outstanding conservation efforts by a major southeastern power
a

company. In addition to reporting relate& to energy conservation, this

application is used in': developing funding requests for utilities and deferred

maintenance.
4

In -education 'about 80% of °the operating dollarS are commitied to

perscinnel. A number of applications exist for personnel and affirmative action

reporting. In FlOrida, the faculty and many units of the other staff are

coveredbycollectiNebargaining, contracts. Salary policy and contract

decisions are critical as -management negotiates with the unions. Key to

supporting this effort As the Authovieed Position -File.. Since this 'file

carries information about both the position and the person who occupies the

position., computer aWysts is possible toevaluate alternative salary and

benefit proposals. Remember that the Authorized Position File was a key in the

budget process. The inter-relationship of data required by the data management

process demonstrates a recognition by management that these relationships are

important and are used in decision making.

Another major user of the. data managementyrocess is Academic Programs.

The responpibilities of the Academic PrOgrams Office are: acadeMic degree

,Progriam.control, academic program review and evaluation, and academic program

planning. Tip clata management process is vital, to their successful
,

'accomplishment%
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Academic Degree Program Control. During t e mid 1970's, the Regents

became concerned with the contindIng proliferatior of new degree programs. In,

many cases, each of the universities seemed to be rying to offer every program

for which there could conceivably be a need. St4t.e funding was not based on,
,

the number of programs offered. The continued elLtablishment of new programs

without a corresponding reduction in existing 'programs hadfthe effect of
_____

I

diluting the funding available for each program; ajsituation not very conducive

to producing quality higher education. 1

1

In response to this situation the Academic programs Office established a

series of procedures designed to bring academic;degree program proliferation

under control and institute systemwide program Planning. As a part of these,

procedures, a standard set of data concerning t4 degree programs was created.

This systemwide program data would facilitate adademic planning at both state

level and the university level.
i

.
The first step was the construction of an,inventory of authorized degree

programs within the System. The Higher Education General Information Survey

(HEGIS) taxonomy was ddopted as the framework of the inventory. The initial

inventory was compiled from past HEGIS Reports from the individual

uhiversities, from university catalogs, and from Regents Minutes showing degree

programs approved. Working with university acaaemic administrators, this
r

Initial draft was modified until a_ cohorent inventory, which generally

satisfied all universities, was finished and approved by the Regents as the
,

authorized inventory of degree programs. Any changes to this inventory,
1

starting new programs or cancelling existing ones, must be approved by the

Regents. This inventory is used as a major edit device of the reports' and

'computer files submitted by each university. An institution is not allowed to

have students or degrees in, programs other than those authorized for that

institution.

The second step in our efforts to control academic programs was to specify

a procedure by which a university could submit a request for a, new program
,

including required information on the need for the program, the resources,

'available and/or needed, and the costs involved. University supplied

information is supplemented by the Regents staff with data on similar programs

within the System, the numbers and levels of students enrolled, student

demographic,information, and the number of degrees granted; all obtained from,

the data base. Specifically, this aata is obtained from the Enrollment Report'

and File Edit Reports produced by the data management process. The Regents
'

,

'
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make a determination whether to approve a new program based on this

infdrmation.

There have been several positive results of these efforts to :control

academic degree programs. Degree proliferation has been significantly slowed.

These procedures provide a mechanism which allows local university

adminiStrators, as well- as the Regents, to resist pressures to proliferate

degree offerings. They require university faculty and administrators to

consider the State's real need for a proposed new program as well as the

institutional resources available to offer it. This process demonstrates to

the public and to the Legislature responsible planning and utilization of

public resources by the System.

Academic Degree Program Review and EvaluatiOn. In 1975, the Regents

adopted a poliey requiring periodic review of all authorized degree programs to

confirm that they meet standards of quality, efficient management and optimum

service to their intended clients and the needs of Florida. This policy was

established in order to provide periodic outside feedback to the universities

as to the quality of their academic programs, to identify program deficiencies

and potential solutions, and to facilitate academic and budgetary planning at

the local and state.levels. Throughout the process the emphasis is on

cooperative endeavor between the universities and the Regents Office. All

programs in a given discipline are reviewed at the same time. The methodology

adopted for the review and evaluation of degree programs inclUdes the use of

outside discipline consultants making on-site visits to the programs wider

review. These consultant review teams are provided a base of common data

obtained from the data base covering all the discipline programs under review.

On the basis of.the data and that gathered during the on-site visits, the

consultants prepare a report to the Regents including recommendations for

action. It is our intention that programs in eac '-. discipline be reviewed once

every five years.

Data management products are vital to'program review as they provide the

basic data. Both the computer files and standard reports are utilized.

Student and grading information is obtained from the Student Data Course File,

course size and other course related information from the Instructional

Activity File, and faculty information from the Authorized Position File.

Pertinent data is also provided from the Enrollment Reports, the Fact Book and

HEGIS Reports which are all a part of the data management process.

8
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t.

The academic program review and evaluation has resulted in the

identification of several unneeded, underproductive or low quality programs.

In most cases, resources have either been targeted on these programs to correct

their deficiencies or the programs have been eliminated. Likewise, programs of

excellence have also been identified. The overall result has been an increased

concern within the SUS with improving the quality of our programs. The results

01 these formal reviews provide justification for Legislative request budget,

special program allocations, and Regents program decisions.

State University System Master Planning. The Florida Legislature has

recently directed each branch of the public education system--public schools,

vocational/technical schools, community colleges and universities--to develop a

ten year master plan and to update the plan every two years. .The University

System Master Plan will include a re-evaluation of' System goals and

institutional role and scope. It will include an enrollment plan and a budget

plan, both of which will be updated annually.

The methodology used to produce this Master Plan includes the appointment

,of interinstitutional committees to produce its various sections; the carrying

out of special studies concerned with state populations and university resource

and need projections; the conducting of public hearings to test ideas and gain

ipublic nput, and the writing of a final plan for approval by the Regents.

Data supplied through the data management process is absolutely essential

to building a master plan. Specifically, admissions data is obtained from the

Admissions File, student demographic information from the Student Data Course

File, course enrollment data from the Instructional Activities File, faculty

and staff data from the Authorized Position File and space:information from the

Facilities File. In addition, standard reports at"e utilized including the

Enrollment Reports, the Tape Edit Reports, HEGIS Reports and Fact Books.

9
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STRATEGIC PLANNING: A NEW ROLE.

FOR MANAGEMENT INFORMATION SYSTEMS

by

Warren H. Groff, Ed. D.

Vice President for Academic Affairs

North Central Technical College

Mansfield, Ohio 44901

ABSTRACT

Management information systems in the past have tended to

focus on data elements relating to internal operations of the

institution such as registration, scheduling, class rosters,

space utilization, grade reporting, student aid, payroll, budget-

ing, and other administrative applications. Strategic decision

making as a part of the higher education planning process, however,

is becoming increasingly more dependent upon data elements external

to the institution.

Strategic planning is, essentially, a way to match an organ-

ization's resources to a changing environment. It requires a capa-

bility to moniter changes in society, assess the strengths of the

institution, and a way to match the two. Tools to evaluate the

needs of societY' include (1) needs assessment, (2) trend analysis,

(3) environmental scanning, and (4) market analysis.. These tools

can be used in institutions at various stages of maturation (emer-

gence, growth, development, regeneration, decline) and a variety

of modes of operation (tierarthial, collegial, collective bargain-

ing).
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Strategic Planning

At the 1974 CAUSE Conference, John D. Millett, former EiecUtive Vice

President of the Academy for Educational Development and Chancellor Emeritus

of the Ohio Board of Regents, stated that the largest single challenge facing

higher education was that of planning. He stated:

Planning for the future is the largest challenge facing
higher education today. It is a challenge that can'onlylbe
met with the courage tO,innovate, the will to influence e-
vents rather than to surrender to them. But the courage to

innovate and the will to changP have some hope of achieve-
ment only if information analysis and assessment have prece-
ded action.

Higher-education management needs information. And

then higher education management needs the capacity to
know how to use information as the basis for trying to
achieve a desirable tomorrow. Just.as human intelligence

is our product, so also is human intelligence our only hope
for the future of higher.education itself.'

During the post World War II years institutional planning had a focus on

acquiring more resources and building facilities for the increased number of

students resulting from the equal right demand for access to postsecondary educa-

tion. Planning in postsecondary education during the 1960swas undertaken in

response to immediate needs with minimum regard to the future. During the

1970s the influx of traditional 18 to 22 year old students began to stabilize.

Many private and public senior institutions began to experience the impact of

a broad range of demographic, social, political, and economic forces. As a

result, organizations such as The Council for the Advancement of Small Colleges

(now The Council of Independent Colleges), the Academy for Educational Development

and the American Association.of State Colleges and Universities launched pro-

grams relating o comprehensive institutional planning. The planning process

-model developed as a resull of the AED project is displayed in FIGURE 1.2 These

projeets and others like it all stressed the need to assess the external envir-

onment. The literature began to reflect clscriptions of institutional planning

processes including some way to assess the external environment. 3
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Development, 19 -8)..
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The literature also began to reflect articles intended to clarify the

concept of strategic planning. The term "strategy" is used to refer to long-

term intentions transcending annual or biannuai operations planning. Ellison

states:

Itis within the framework of strategy that annual
budget planning and preparation take plibe. Alfred D.
Chandler; in his business history Strategy and Structure,
defined strategy as "determination of the basic long-term
goals and objectives of an enterprise, and the adoption
of courses of action and the allocation of resources necess-
ary for carrying out these goals." Strategic decision-
making is concerned with the long-term health of an organ-
ization rather than with day-to-day operations. Also, a

strategy is not in force until an institution has made a
resource commitment to supplrt carrying out the strategy.4

Peters states:

Strategic planning is a process that directs an organ-
ization's attention to the future, thereby enabling the
organization to adapt more readily to change. .

The major contribution of the planning process to good
management is the rationality it imposes on an organiza-
tion's efforts to anticipate its future.

Creative organizations are able to examine the basic
assumptions under which they operate and to adapt them to

new situations. Creativity is a basic tool for good plann-

ing and not some poetic appendage to the process.5

Thieme states:

Real strategic planning does not start with assumptions-
about institutional mission. Mission can only be realis-
tically set after a careful assessment ofthe external en-
vironment and the internal strengths and weaknesses 'of the
institution and after identification of practiCal options.6

Ross states:

Planning is no more than a conscious, rational process
of deciding upon a desired future state and commiting re-
sources to achieve it. When speaking about planning, it
is necessary to differentiate betweeninformal planning,
which everyone does, and formal strategic planning. Even

the most unsophisticated.manager gathers and organizes
data, makes assumptions about the specific universe, es-
tablishes goals and objectives, and sets priorities for

'activity. Informal planning differs from formai planning
in that in the first case the manager makes the decisions

-2-



alone. The informal plan lacks a multi-disciplinary
perspective, and has no rigorous methodology./

Collier indicates there are five essential elements in the strategic

planning concept:

1. Strategic planning involves the explicit consideration of a set of
decisions which determine the future of the entire organizational
entity.

2. The total strategic planning process is comprised of the initial
strategy formulation process (in which the set of strategic decisions
are made) and the implementation/budgeting process (in which the initial
strategy is reformulated and an emergent strategy evolves).

3. One of the primary criteria used in making strategic decisions is the
achievement of a simultaneous match among (1) the organization's re-
sources, (2) its proximate environment, and (3) certain inherent
characteristics of the-organization: ,

4. Strategic planning encourages organizations to take the initiative in
creating their own future and to consider the future they are creating
for themselves.

5. The set of strategic decisions should be synergistic and they should
increase organizational flexibility.8

Tlieme suggests there are seven key objectives of the'strategic planning

process:

1. Challenge the prevailing assumptions about the role and purpose of the

Institution.

2. Identify service area needs that are not adequately met.

3: Develop a plan that recogniZes both external and internal realities.

4. Achieve consensus among key organization members on future strategies.

5. Favorable influence the perspective of internal and external constituent

groups.

6. Link strategic planning to operational management.

7. Educate key people as to the external and internal realities as well as

. to the values and aspirations of key groups.9

Shirley and Caruthers specify five major dimensions of an organization as

(1) the environmental dimension, (2) the strategic dimension, (3) the structur-

,

al dimension, (4) the behavioral dimension, and (5) the program dimension,10

-3 -
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Their condeptualization is displayed in FIGURE 2.

Cope states that "Strategic planning assumes an open system in which

organizations are dymmic and constantly changing as they integrate informa-

tion from turbelent environments. Strategic planning focuses on the external
,

environment, on qualitative information and intuitive decisions regarding re-
-

sourde commitments, and on integrated, participatory involvement."
11

The Management Information System

Planning, however defined, has a focus on designing and shaping the

,

future as opposed to merely changing. Strategic planning must consider a

critical analysis of forces, trends, and their effects and must be firmly based,

on demographics, social, political, and economic data,sets. Integral to plann-

ing are methodologies for (1) generating goal statements and standards; (2) sort-

ing, categorizing and prioritizing goals; (3) refining goals, noting interrela-

tionships among them; and (4) specifying the relevance of goals to the support

base.

Data are the foundation upon which to build the multi-year institution/system

Plan, a document containing a grand design representing intelngent anticipation

of activities, events, and experimental observations carefully specified in

advance to move from one point to another. Data are needed (1) about environ-

mental assumptions upon which to base planning; (2) about potential clients and

unmet societal needs growing out of a needs assessment or market anaOsis/market

segmentation process; and (3) for mmnaging institutional areas as specified

above. Probably most important, however, the data analysis process must strive

to produce meaning as it relates to efficiency and effectiveness of relating

dollars to ihstitutional goals and ob3ectives.

Planning, then, is critical analysis and requires the development of an

analytical capability to collect, array, and analyze a large number of variables

in an effort to portray a system of relationships, causality in some cases. The

-4-



FIGURE 2.
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latter is the primary function of the Management Information System.

Management information systems in the past have tended to focus on data-

elements rt lting to the internal operations of the institution such as registra-

tion, scheduling, class rosters, space utilization, grade reporting, student

aid, payroll, budgeting, and other administrative applications. Data have been

collected and grouped in files labeled student, personnel, financial, and

spade. Sometimes the data elements are similar for various reporting agencies

and occasionally the independent files can be integrated to produce meaningful

reports on topics such as program cost analysis and student longitudinal studies.

Occasionally independent file reports or integrated file 174ports are synchronized

with decision points in the annual planning/budgeting cycle but usuallystop

short of strategic planning. Management information systems of the future must

include the integration of internal and external data sets as displayed in

FIGURE 3.

Strategic Planning In Differing Contexts

Organizations pass through various stages of development and have different

characteristics of,organizational fUnctioning. Stages of organizational develop-

ment were listed as emergence, growIh, development, regeneration, and decline.
12

Types of organizational functioning can be listed as hierarchial, Theory X;

13
collegial, Theory Y; and political, collective bargaining. In addition, tools

of strategic planning can be labeled needs assessment, trend analysis:menviron-
-

mental scanning, and market analysis. These three dimensions form a model to

help assist institutions to diagnose where they are in'the evolutionary process.

(See FIGURE 4) The challenge to postsecondary institutions ia to diagnose where

they are with regard to the first two dimensions and develop elfements of strategic

planning appropriate for their context.

-5-



FIGURE 3
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Ahmann indicates that needs assessment is a generic term to describg

a process "for determining the discrepancy between existing and desired levels,

of attainment with respect to.specific educational goals."14. He describes types

of needs assessment and the state of the art which has shifted from infOKm0-

to formal, systematic efforts beginning in the early 1970s attributable primar-
-/

ily to the accountability moVement stimulated by federal legislation. Vlahos

traces several changes in needs assessment techriiques including its application

to perceptions of the community and business and industry.
15

Trend analysis consists of the systematic review of comparable data over

time in order to determine direction. Harris and Grede present two examples

of change in the labor force in the United States.
16

(See FIGURES 5 and 6'in

Appendix A) Frances and Warmbrod present data about changing enrollment6.17(Sge

FIGURES 7 through 10 in Appendix A

1

Wattenbarger and Bibby, Conroy, and Chambers

present data about financing educa ion.18(gee FIGURES 11 through' 13 in Appendix A)

Environmental scanning consis s of periodic sampling of.data which may

ultimately form the foundation of rends. An example of such a scan is the

College Entrance Examination Board study indicating that 36 percent of the

population between the ages of 16 and 65, more than 40 million Americans, are

19
in a career transition status. Research by the College Board, however, in-

dicattis that only about 14 of the 58,400,000 persons in postsecondary education

are enrolled in colleges and universities. (Sge FIGURE 14 in Appendix B) Othgr

examples of scanning include Tbe Ohio Board of\Regent's survey of business/

industry training programs and the Health Planning and Development Council's

survey of employee health promotioa programs sponsored by business and indUstry.

(See Appendixi)

Market analysis consists of obtaiaing detained information about,markets

or market segments served or unserved by the institution. Market analysis is

an organized effort to identify the relationship between specific wants

-6-
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and needs of people and the ways the institution meets or could meet fhem.

Market 'analysis is,-in its simplest description, a more cojlerent way to plan

institutional responses to conditions within the College's service area.

Ihlanfeldt suggests a framework for the gathering and use of data. He states:

There appear to be three basic components in the
marketing of higher education: research, strategy and,
communication.

Research involves discovering what people think of
a given school and then developing a profile of the type
of person who would be likely to enroll.

Such an analysis of the potential student is necess-
ary before a recruitment strategy can be devcloped, be-
cause thatplan should answer the question: ^how can we
contact the largest number of potential applicants in the
most effective manner? If no research-has-been conducted,
a school has only a vague notiodof who its probable enroll-
ees might be; this, of course, leaves success in recruiting
to chancew-

Deciding on the type of communications to be used in
recruitment is thus dependent on a,college's strategy, which
is, in turn, based on research. Communications should in-
clude not only the admissions office personnel, but also
students, faculty, and alumni, all publications, and in
general, any segment of the college with which potential,
students might have contact.20

Most postsecondary education was created to be responsive to the higher educa-

, tion needs of students immediately out of,high school who 'would complete their

education in an uninterrupted manner. Therefore, most colleges began their

marketing efforts (research, strategy, and communications) with demographic

data as it relates to secondary school

of "equal educational opportunity" and

operational reality, colleges began to

systems. As the societal, expectations

"right to work" moved from concept to

modify fheir marketing efforts to in-

clude categories of data beyond "traditional" high school graduates. As govern-

mental and regulatory agencies began to legislate continuing education, colleges

delreloped more specialized market segmentation efforts?
1

These efforts are

now being extended to a broad range of agencies and organizations. (See

Appendix C)

-7-



Diagnosis Preceeds Development

The"purpose of the data gathering and analysis function is the gain in-

sights into which of several options an institution will choose in charting a

course of action over the next several years. Data from one source indicate

that change in the number of high school graduates between 1979 and 1995 will

range from a decline of 59% in Washington D.C. to an increase of 58% in Utah.

Eleven states will experiente a decline of more than 30% in the numbei of high

school graduates during that period. Bowen indicates that colleges experiencs,d

enrollment declines in 1934, 1944,and 1952 and suggests four options: (1) re-
/

direct resources toward higher quality, (2) redfrect resources toward research

and public service, (3) redirect resources toward new student clientele, and

(4) retrenchment.22

Standards and protocol for options 1 and 3 will differ widely and, therefore

shall not be discussed in this paper. Frances lists twelve different strategies

for increasing enrollment in colleges as fellows:

Increased high-school-graduation rates of students who

would otherwise drop out
Increased credentlaling by testing of high school dropouts
Increased enrollment of low- and middle-income students
Increased enrollment of minority youths
Increased enrollment of traditional college-age students
Increased retention of current students
Increased enrollment of adults
Increased enrollment:of women 20-34
Increased enrollment of men 35-64
Increased enrollment of graduate students
Increased enrollment of persons currently being served-by-Indu
Increased'enroliment of foreign students 23

Redirecting resources toward,research and public service deserves special

comment because it represents an extraordinary challenge in strategic planning.

Strategic Planning and the Public Service Function

Technology transfer as a public service function for postsecondary educa-

tion is an excellent example requiring strategic planning. Ultimate purposes of

technology transfer,include increased productivity, revitalitation of the

397
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economy, and job creation.

.Any discussion about technology transfer must begin with a definition of

technology. Bugliarello offers a biosocial view of technology. He states:

Technology is a process, it is a social process which
generates and combines know-how and people in order to
extend the physical range of manf The range, if you like,
and power over muscles, over the brain, and over organs.
Thus, technology is a people process; it's done by people
and it enhances people.

But it is also a biological process, because in enhancing
people, it continues to be carried on outside of our
bodies. And by now, really, to a growing extent, with
pacemakers and artificihl organs, also inside our'bodies.
It continues to carry out the process of evolution. Both
as a people process and as a biological process, technology
has been with us frmn the very beginning of our species
some two million years ago. Thus, technology was born
with people, technology has been developed by people and
technology has affected people.24

Young says, "Technology is all the techniques, knowledge, lore, methods and tools

that have helped society survive and improve its life."
25.

Branscomb states,

"Many people tend to think of technology as being embodied in the machines that

we invent and use, but technology is certainly not machines. Technology is what

people do with what they know."
26

Ohio is a highly-industrialized state that is a national leader in fabrica-

ted metals, rubber, plastics, stone, clay and non-electrical machinery. The

state, however, faces important economic challenges that include obsolescence in

manufacturing facilities, decline in productivity, and below average growth in

high technology and service industries. In order to meet these challenges and

to provide a climate for business and industry which is supportive and conducive

*

to expansion, the Ohio Board of Regents proposed and the Ohio Legislature fundud

the Ohio Technology Transfer Organization beginning with the 1979-1981 biennium.

This state-wide network consisting of The Ohio State University and two-year

institutions working with state and federal agencies is intended to provide

'small business and industry access to information, advice, and services that

-9-
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are essential.to econemic development and job growth.

To accomplish this purpose, a'full-time technology transfer agent is .

located on each of eleven two-year college campuses and The Ohio State Univer-,,

sity. The primary function of the OTTO agent is to assume an active role

providing technological assistance to constituents within a geographic region

of the state. (See FIGURE 15) The OTTO agent, whose services are free, acts

as a user broker in providing direct access to member colleges and OSU or to

alternative sources of assistance. Typical cases might include obtaining

information about plastics, corrosion, resource recovery, solar energy, or

management assistance in areas such as ihventory control, business record

keeping, and general management. 'OTTO agents have access to computerized

data bases which can be searched for recently published articles on almost

any topic. Plans for the 1981-1943 biennium call for the addition of four

institutions to the network and technical assistance on university campuses.

Major providers of research and development include the more than 200

Federal R & D laboratories .and centers representing 11 Federal agencies in

the Federal Laboratory consortium. (See FIGURE 16) If the intent is to reduce

the lag between production of R & D and its application, it seems logical to

bring together consumer and providers to discuss needs and products and then

discuss brokering and networking. Such a program could be conducted on a

national, regional, state, or local service area. If conducted on a large

scale, consumers could specify the technological problems to be solved on the

training programs that must be conducted to deal with such projects as the B-1

bomber, the Stealth bomber, the MX missile, the F-16 fighter, or the ELF

communications system. Using the format displayed in FIGURE 17, diagnosis and

specification of technological problems and training needs would be followed by

presentations by R & D resource providers and that, in turn, by broker plans

for networking. The model would also be applicable at the local level on a

-10-
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0

smaller scale. These deliberations should result in clearer delineation of
4

the continuum extending from "pure" research through its application, the
0

needs of a variety of types o consumers, and the unique role that different

types of postseconaary education institutions can play in increasing produc-
.

tivity, Tevitalizatian,of the economy and job crtation, ($ee FIGURE 18) These

deliberations would have tremendous implicaliions for the way in which we
o - 27

structure our organizations, the use of advisory committees, and such

functions as institutional research.
28

. -

In concluszon,ithe future of postsecondary education rests on the degree

to which it meets the needs of the*society in which it exists. As society

changes, so must postsecondary education change. The way in which a specific
0

college or a statewide system meets the challengt of being responsive to

societal needs is a function, for the most part, of its sophistication in

planning. ,Whatever our course of action, a statement from Three Thousand

, Futures is most appropriate:

The futtgg holds many unknowns. It also holds a range
of already known choices that can be madeby those
making decisions about higher educLtion..*. External,
particularly market, pressures will not alone lead to
the best results. Internal thought, resolution, and
determiniation are needed to assure that higher educa-
tion as a whole and institutions individually reach
2000 with capacity to perform-undiminished or minimally
diminished by the demographic depression. Ie surround-
ing environment in the next 20 years will create some
special problems that we can already see. It does not,
however, determine in advance how well these problems
will be solved or how inadequately human choice, or
absense_af_choice,-wilk sett-le-that. A downward4rift
in quality, balance, integrity, dynamism, diversity,
private initiative, research capability is not only
possible--it is quite likely. But it is not required
by external events. It is a matter of choice and not
just of fate. The emphasis should be on "managing of
excellence."29
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Relief from "The Great Pap'er Chase"

and Other Office Miseries

by

Vivien'Ko,

LerairdSlath

John S. Wasileski

Pepperdine University

Malibu, California J.

Have you or your staff ever spent fruitless hours searching

through files for a report, memo, or letter you just knew was there

... somewhere?

When was the last time you 'burned the midnight oil' manipulat

ing data and calculating summaries for a report and later discovered,

quite by accident, that your files already contained a report yoU

could have used ... if ohly you had known it was there?

These problems are quite common and our experience has been that

no physical arrangement of the files will long alleviate the frustrat-

ions caused by these situations, yet the human resources of an office

) are too precious (and expensive) to be wasted in the meaningless

'paper chases' which can resUlt.

The article describes the device we designed to chase gaper for

us ... INDEX, an interactive rettieval'program which is easy to use,

and maintain, can locate sources of information from a general

description of the kind of information needed, requires only a modest

investment of time, and is widely applicable,

4



408

Have you oryour,staff ever spent fruitless hours searching through

files for a report, memo, or letter you just knew was there ... somewhere?

When was ihe,last time you 'burned the midnight oil' preparing a
,

report and later discovered, quite by accident, that your files already

contained a report you could have used ... if only you had knownwas

there? \N

These two situations are, unfortunately, typical in most offices

and occur (especially the first one) with great regularity. Both are

expensive - they are frequently responsible for 'redos' and the annual

cost of having people dontinually searching for lOst documents can be

staggering. Perhaps ehe greatest cost, however, is the waste of human

resources which are far too precious to be expended in the frustrations

which result froM meaningless "paper chases".

Pepperdine University's office of Institutional Research & Planning

prepares approximately 300 reports each year and about two years ago

began experiencing an uncomfortable increaae in the incidence of these

two problems. Our first remedy was, of course, a new filing system. The

idea was to file by content and date'. It never really worked because so

many of our reports contain a variety of information and could have been

filed several ways. We contemplated cross-filing but realized it would be

too expensive and would require too much space. Our last attempt using a

physical file' solution was multiple indexing - to be kind, it was a

complete disaster.

Physical filing system just won't work. At least, this is the con-

clusion we eventually drew and we had, by this time, been able to identify'

402
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three reasons why they do not work:

1. Physical filing systems require a relatively

rigid format (e.g. alphabetized by 'name' or

sequenced by 'number') but most documents

contain such a variety, of information that

they couid easily be filed in several places.

2. Despite all efforts to the contrary, filing

systems are 'person dependent'. That is,

any system for filing requires a judgment be

made as to where a particular document 'fits'

in the system. Unfortunately, the judgment

.

of the person looking may be different from

the judgment of the one filing. EVen if the

,same person does both, finding files is

heavily dependent on human memory.

3. Physical systems have limited expandability

and can require major restructuring if they

outgrow their alloted space. (Microfilming

can alleviate this limitation but can do

nothing about the other two).

When viewed in this way,' it becomes clear that what was needed was

not a filing system but rather a way of retrieving documents which is

independent of judgment, memory, and the physical structure of the filing

_

system. Such a scheme required a careful study of the kind of information

people have when they begin searching for a document.

"Say, where's that report whatshisname did a couple of months ago

that had those budget figures?"

2
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Sound familiar? We think it is typical of the kind of question which

prompts a 'paper chase'. Perhaps the best one-word description of such

questions is 'fuzzy'. People ask fuzzy questions but expect eean shaven

answers. In most questions, however, some things are less fuzzy than

others - for example, in the question above, the name of the person

responsible for the document is completely out-of-focus but the time

period ("...a couple of months ago...") is substantially less fuzzy.

Moreover we know it is a report and that it contains budget information.
-

Armed with just this much knowledge most of us would begin searching the

financial section of our files even though it may well be that the

"budget figures" were only incidental in the report. This initial search

routine would be 'normal' for, in our examination of about two hundred

questions which initiated file searches, we found that in nearly every

case the description provided was partial content. That is, most requests

to retrieve a document describe the document in terms of the kind of

information it contains. Other descriptors used are partial titles,

various dates, associated offices or organizations,and names of individuals

connected with the documents. We also observed that these secondary bits

and pieces of Information can be invaluable in the search.

From the observations it followed that we needed a simple but accurate

scheme for classifying all the information on a document as well as other,

more direct, descriptions. The system we decided upon relied on careful

study of our most complex reports and the following conclusion resulted:

qnformation" Usually means 'facts' about specific areas of operation.

These qacts' can nearly always be considered as a measurement made to some

\N

N\

6;
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level of detail - otherwise the 'facts' are narrative or commentary in

nature.

We implemented this observation by designing a segmented computer

record. Every record contains an information segment for each of our

operational areas. The areas we used are: Student , Faculty, Staff,

Financial, Ceneral University Information, and Miscellaneous. Each

information segment is 15 characters long; the first 3 characters con-

tains the measurement being made (e.g. HOT - Headcount, REX - Revenue &

Expenses, etc.), the next 12 characters are two-character codes for up

to 6 levels of measurement details. For example, one of our reports

contains a table showing the number of male and female students within

each ethnic category across the academic departments and schools of the

,University. This is', coded as 1 HCT I( SC I DP I ET I SX I
I 1

The 240-character reCord is diagramed in figure 1.

Our initial intiention had been to use the file-editing capabilities

of the Sperry-Unival 90/80 to search the file described above. We soon

discovered that-its limitations were far too confining for our needs and

we began to investigate the purchase,or development of a tbare,bones'

retrieval.package. We already had Mark IV and similar devices - what we

wanted was something interactive and user friendly (translated: really

quick and easy to use!). Our request stirred some interest in the

'technical camp' r this was probably due to their view of the 'simplicity;

of our specifications. ,All we wanted was some retrieval software which:

1. Had no preconceived file structure.

2. Had no prescribed output format.

4
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and

\3. Had complete freedom in length and
1

complexity of selection statement.

4. Had a simple, easy-to-use syntax.

5. Was interactive.

1\
6. Was capable of quick changes and

enhanceMents without 'red tape'.

As Lee Smith; our technical support director, later remarked,

...that isn't software.- its mushyware." 'Mushyware' is really an

excellent description for what was finally developed because it is .6o

soft that even a-beginner can 'mold' it without difficulty. fO''ver the

next few weeks Lee developed a program using the VS9 Text Editor of the

Univac - we called the program INDEX.

INDEX,is surprisingly versatile, interactive retrieval package - it

can be used with any data file,and the user need only supply a data-

element dictionary (which can be dynamically created or altered). There

are no limits to the complexity or length of the selection statement and

the syntax has the simple form: VARIABLE NAME, RELATION, VALUE. Compound

statements are made using the usual connectors (& = and, * = or,\ = not)

but one ,of the best features of INDEX is the simplicity yet wide applic-

ability of the standard relationals; they are listed and explained in

Table 1. It will also be possible soon for users to interactively define

and preserve theirsown relationals.

It took aboutctwo months to develop INDEX and (simultaneously)

create the data file for our office report files. Shortly after we

finished we got an opportunity to test both INDEX and our concept for

t1P.IC
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TABLE 1 Standard Relational Symbols in INDEX

SYMBOL
EQUIVALENT
SYMBOL(S)

RECORD IS SELECTED if the field.4,referenced .

by the 'variable name' contains ...

.

= EQ exactly the value listed.
0

C all of the values listed.

3 anyraf-Efie vafiiii fisied7---1

> GT any value following* the value listed.

< LT any value preceading* the value listed.

>. =>,GE,EG any value equal to or following value listed.

<= =,LE,EL any value equal to or preceeding value listed.

<> 3><,NE,NEQ any value not equal.to the value listed

* In either an Alpha or numeric ordering.

document retrieval; our vice-president's office called with an urgent

request to locate a copy of an article which had been received and filed

a few weeks before. All we were told was that it was "...that article

on 'listening'." Example 1 is a copy of the actual 'run' used to find the

article. The entire process took about ninety seconds and, as the output

shows, the document was in file #900546, cabinet C, slot 111. It had been

nearly impossible to find without INDEX because it had been filed in a

folder marked Sperry-Univac - apparently because it had been presented at

a Sperry-Univac seminar.

EXAMPLE I

/DO PRO.INDEX
> : DR
.01 RE

LISTEN

900546 11:1 MANAGERIAL TIPS LISTENING
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A few Aays later we were aSked,to prepare a report comparing the

University's budgets for fiscal years 1980 and 1981. Example 2 is the

list of files identified by INDEX as containing relevant-information. _

Some of rhese'files would have been checked without INDEX but three of

them would probably have been overlooked and one oNbe (11001475)

already contained the report requested. This INDEX run tifok about three

minutes and saved two full days redoing a report.

EXAMPLE 2

,c)

900602

001595

= BUD & FIP I 80.81

1C3

1C3 CON ENROLL

BUDGET SUR U OF SAN FRANSISCO

FIN/ENROLL & PRES. BUD CUT

900613 1C3 COMPUTp COMP BUDGET PERSONNEL

900888 1C3 'UM BUDGETS MODEL SAMPLE RPT

900890 1C3 SBUDGET MODEL AFTER ADJUSTED

000428 1C2 NACUBO,WORKBOOK REPORTS

900954 1C2 -BUDGET/ACTUAL FISCAL YEAR BUDGET FINAL REVIEW

000486 1Ce BUDGET REQUESTED FY 1981

001525 1B9 CASH-FLOW EFPM DECISION MODEL FOR LOAN OP

001475 1B9 EFPM BUDGET MOREL UPDATES

001476 1B9 EFPM ZBB MODEL RUN PERIOD 81-85

001468 1C3 c7BB BUDGET/FILE 1981-1982

001419 1C3 CASH FLOW RUNS FINANCE MEETINtt

u3
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Sometimes a 'problem is given a solution which Ls larger and more

general than the original problem rdquired. This is the case with INDEX;

after-a-brief demonstration was given at a staff meeting other offices.

began adopting and adapting immediately. The Registrar's Office is

INDEXING its microfilmed student records so that anyone in the ,office

can locate a record by specific fiche page and file drawer. Up to this

'time-they had been using hand wTitten lists. The program office of our

School of,Education created a data file Containing curric .in information

e

ovach student. They use INDEX to plan course offerings by location and

-

can easily produce potential class lists for each course. The Admissions

Office is using, it for some, as jet undisclosed, application and, o9 f

, course, it is also nice that the original problem seems to be solved.

0

We have nearly forgotten the feelings of embarassment and frustration at

,being unable to find something "...we just know is there.ysomewhere."

9
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TABLE DRIVEN GENERAL LEDGER SYSTEM FOR FUND ACCOUNTING

BY: VAN RICELAND CLARY G DAVIS MCALISTER
BOARD OF TRUSTEES OF STATE INSTITUTIONS OF HIGHER LEARNING

STATE OF MISSISSIRPI
JACKSON, MISSISSIPPI

The Board of Trusteed of State Institutions of Higher LearningL Staie

of Mississippi, IlaslOeveloped,a general ledger and budgeting system for use

t state-supported universities in Mississippi. This system was.developed

with considerable input from the staff and managements of the universit's.

The COBOL programs that constitute the k,stem dtilize exteinal-(mass

storage) table to define (1) valid account numbere, (2) format and conteut

of input transactionsc6 (3) edit criteria for these transactions, and (4)

"posting" processes. The system is designed to translate all input into

one journal file tor allowledgers". The system maintains current balances

of selected "ledgefs" on mass storage but all reporting is done utilizing

the common journal file, reference tables, and a copm based report-writer

system.

-

The system is highly adaptable due to its table-driven design. The

tables themselves are also user adaptable because reference table

maintainance, content, and use are defined within the tables. This

flexibility is necessary to, interface to existing "feeder" transactional

systems with minimum COBOL,code modificatira. 41though the systei is

designed for our chart of accounts, the system is easily adaptable to other

charts of accounts.

d 1 0

417



418

A'TABLE DRIVEN GENERAL LEDGER SYSTEM am FUND ACCOUNTING

-The Financial Accounting System (FAS) is a computerized General

Ledger/Department Ledger system for recording university financial transac-

tions for reporting purposes. This package was developed in 1980-81 by the

Mississippi Board'of Trustees of State Institutions of Higher Learning -

MIS Project financial accounting team in cooperation with the financial and

data processing personnel-trom the state's universities. FAS was developed

to be installed in any of the State's universities to provide them with a

General Ledger/Department Ledger system for use as a tool for internal and

ekternal reporting, especially to the Board of Trustees.

The systeM utilises the Board of.Trustees' adopted chart,of accounts

numbering of 18-digits, structured as follows:

xx Fund

XX General Ledger Code

xxxx General Ledger Detail Code

Object Code (for GL Codes 40, 45, and 50)

Revenue Code (for GL codes 30 and 35)

xxxxxxx-xxx Department Project Code

These codes are defined in the Board of Trustees' 4niform Reporting and

Chart of Accounts Manual. However, with minor modifications, FAS can

handle any chart of accounts numbering regardless of-size or structure.

The coaputer equipment on the campuses includes mainframes from various

vendorsIBM, NCR; UNIVAC, XEROX. The size of the professional data pro-

cessing staffs on the campuses also varies greatly. These two areas of

diversity required that the system be easy to install on multiple systems

and interface with existing accounting transaction systems such as cash

receipts, purchasing, and cash disbursements.

The volatility of financial reporting requirements is a problem in most

areas of 'higher education. This system addresses this problem by basing

almost all reporting on a common-format general journal concept rather than

on a traditiinal set of fixed ledgers. Reporting is accomplished via a,

COBOL-based report writer called MIS-Reporter which was also developed by

Board of Ttustees staff.



FAS Features

The design limitations placed on the Financial Accounting team-also

contributed to the advantages featured in FAS. Some of the features of FAS

are listed below:

1. Table dtiven to allow customization with minimal programming effort.

These tables enable PAS to accept input transactions in the user's ori-

ginal input form and to tailor editing of each segment of the input.

This flexibility on the input side enhances the mobility of FAS and

facilitates the initiation and operation of the system.

2. User batched transactions as*original input. These transsactions can be

,in detail or summary forms, depending on the needs ofthe user and the

capabilities of their input systems.

3. Comprehensive edit of these input transactions and "explosion" into

appropriate accounting transaction entries utilizing the full 18-digit

coding block.

4. Accounting Trans;ctions Journal File to post the "exploded" accounting

transaction entries (debit and credit) with these featuresr

a. always in balance due to required balanced double-entry posting for

all transactions;

b. automated journal of all financial activity;

c. elimination of need for internally structured general ledgers and

departmental ledgers, which require continual maintenance and

balancing,

d. 18-digit structure of posted entries for reporting purposes.

5. Management-hierachical reporting capabilities.

6. Table-driven association of user defined data with each transaction for

special reporting requirements.

7. Maintenance of various user defined ledgers to meet "daily" reporting

- needs, e.g., departmental free-balance ledgers, 18-digit and 8-digit

general ledgers, and bank balance ledger. These ledgers could be

available for on-line inquiry.

8. Maintenance of an outstanding encumbrance ledger.

9. Simple easy-to-follow audit trail and transactional activity reports.

10 Report writer facility to allow Users and data processing personnel to

produce internal and external standard, ad hoc, and specialized

reports.

2
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11. Standard monthly reports to meet the institution's minimal reporting

needs... With all reports are divided into report series to facilitate

an understanding of,their uses.

12. Capability,to'Provide hiStorical financial-detail to a budget modeling

and preparation module, and also to accept approved budget entries

from the module.

13. Project aCcounting with capability of maintaining special fiscal- years

and total project information for contracts and grants.

14. Table maintenance capabilities by users in transactional form with

table maintenance reports-provided for reference and audit trail.

15. Capability to accept current month input and process it even though

prior month, months, or year have not been.closed. "Proceas" is used

tomean performing edit and "explode", functions only. This enables

input systems to maintain production cycles regardless of closing

status.

16. 'Batch balancing and batch control.

17. Access to priOr years' annual monthly, and yeer-to-date totals and

detail.

18. Standard rule witiiin systemthat all debits are positive (+) and all

credits are negative (-) to avoid confusion. However, report

capabilities allow suppression of sign as desired by users.

Documentation

A Financial Accounting System User Manual has been written for the non-
\

data processing and data processing users of FAS. The ciumentation is

divided into four 'sections because these are the areas of a computerized

system which a user sees. An underatanding of the features and

capabilities previously listed provides the user with a sufficient basis

for effectively using FAS.

The four sections of this manual are as follows:

1. Input Section - This defines and describes in detail the input

transactions types and documents used by the user for entering

financial transactions into PAS. Since FAS utilizes the

institution's already existing input forms, modewand documents,

this section is unique for each institution_ (see Appendix I for

example pages).

1 3
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2. Repotts Section - This defines and describes in detail the,report

series used in FAS and the reports within each series. This sec-

tion covers both FAS standard reports and the institution's addi-

tional reports.

3. Tables Section - Since the table's are-an integral part in the

operation of FAS and are the accountant's "hand" ln the computer

processing of financial transactions, this section organizes and

explains the type of tables for the institution, and lists the

tables currently: within FAS. Each table "layout", or format, is

' explained to enable the Accounting Department to read and

understand the content of the table listings. A valuable part of

this section will be a set of indtructions outlining the procedures

for updating the table contents.

4. User Procedures - The successful operation of FAS from the.

Accounting Department depends on the proper handling of trans-

actional docdients and rePotts in a timely fashion. Thus, the

Procedurei used Aust link with the pieces of FAS described above.

This section allows the ,inStitutions to document their procedures

desired in each subsystem, i.e.,,cash receipts, purchasing, etc.,

and to relate each procedure to input forms, reports, ind tables of

FAS. The full documentation of user prOcedures and their relation

to the input, report, and table sections provides a complete pic-

ture of FAS and its operation within the Accounting Department.

Within each,section a set of instructions is provided on the prOper

completion of documentation forms. This is to encourage each institution

to properly maintain the level of documentation .to coincide with the

current system. As input forms, reports, tables, and procedurec arp

changed, documentation changes should be made to reflect these system

changes. This manual is designe4for such/uses as 1) a training 'manual, 2)

a system analysis tool, and 3) a periodic.reference manual.

The manual provides the Accounting Department's link with the comr

puterized areas of FAS. An understanding of this manual will give the non-,

data processing users a very useful tool for doing their 'jobs more

efficiently, accurately, and timely. Thus, FAS is a system that works for

the user with the needs of the user always in mind.

4
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Conclusion

The system is Currently being installed on two of our campuses.

The system is highly adaptable due to its table-driven design. The

tables themselves are also user,adaptable because reference table main-

tainance, content,-and.use are defined within the tables. This flexibility

is necessary to make possible interface to existing "feeder" transactional

systems at the universities with minimum COBOL code modification. Although

the syStem is designed to implement the chart of accounts developed for use

in our institutions, the system is easily adaptable to other charts of

accounts.

I
A.
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Appendix I

Financial Accounting System Input

The Financial Accounting System (FAS) is a "transaction-driven" system,

which means it requires the input of transactions for it to work. The pro-

cessing and posting of these input transactions to make available data for

reporting "drives"-the daily routines of the system.

Input transactionla can generallry begrouped within the following trans-

action types for a typiCal institution:

Cash Receipts

Cash Disbursements - Encumbered

Cash Disbursements - Unencumbered

Encumbrances

Budget Entries - Original and,Ravisions

Payroll Entries

Journai Entries

Table Maintenance Entries

Depending on the processing of transactions by the institution, these

transaction-types may be combined or further sub-divided. Usually each

transactiOn type will require a seperate or uniquely completed transaction

form.

This section of the manual provides an explanation of the transaction

types input to FAS and a detailed description of the input forms. The

following format is utilized in this section:

1. Listing of input transaction types for institution.

2. Description of each transaction type and a listing of the input'

documents conipleted.

3. Input Form Description - This form provides basic information about

each input document, as well as the detail contents referenced to

the document copy.

4. Copy of input document with each input field referenced to the

Input Form Description on which the field contents are detailed.

Instructions for preparing the Input Form Description form are provided

at the end of the input section. . These may be utilized whenever input

modifications are made or new input forms are added.

6



424

FINANCIAL ACCOUNTING SYSTEM

EXAMPLE LISTING OF INPUT TRANSACTION TYPES

INPUT INPUT

INPUT TRANSACT/ON TYPE LAYOUT DOCUMENT,

A. Original Budget (B)

1. EXpenditUre Allocation 7 BUl BU BUO01

2. Estimated Revenue - BU2 BU. BUO01

B. Budget Revision'(BR)

1. EXpenditure Allocation - BR1 BR BROO2

2. Estimated Revenue - ER2 BR BROO2

C. Cash Disbursement Corrections (CD):

1: Expense - CD1 CD' CD004

2. Revenue - CD2 CD CD004

3. Other - CD3 CD CD004

4. Cash Entry - CD4 CD CD004

D. Cash Receipts (CR),:

1. Revenue - CR1 CR CR005

2. Refunds - CR2 CR CR005

3. Receivables - CR3 CR005

4. Assets - CR4 CR CR005

5. Cash Entrl', - CR5
0 CR CR005

E. Encumbrances (BC):

1. Expenditures - EC1 EC EC006

2. Travel - BC1 EC EC010

3. Corrections - EC2 EC EC006

F. Journal Entries (JV) JV 3V007

G. Cash Disbursements (P0):

1. Assets - Pah PO P0008

2. Expenditures (POB):

a. Unencumbered - P01 PO P0008

b. Encumbered (partial) - P02 PO P0009
4

c. Encumbered (full) - P03 PO P0009

3. Refund = Agency - PO4 PO P0008

7



INPUT TRANSACTION TYPE

INPUT

LAYOUT

INPUT-

DOCUMENT

4: Refund - Student - POS PO P0008

5. Refund - Revenue - P06 PO P0008

6. Refund - Fund - P07 PO P3008

7. Liabil!pes, - P08 PO P0008

8. Transfers - P09 PO p0008

H. Payroll (RR) PR Payroll

.1.- Batch Control * BH003

42

1.

3.

*Because the batch control is-usedvith ill the above input transaction
3.

t
types, the aPpropriate transaction Code is input on the batch header

I

card, card "B". 1
..

1

tf 1
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Appendix B

Financial Accounting System Reports

. This section 'of the manual provides a detailed description of the

Financial Accounting Systems' (FAS) rcport series and on each report within

the report series.'

The reports,are separated into report.series to provide for easy iden-

tification of a report type and to facilitate the understanding of how the

report's fit into FAS. .The report series provided are listed below:

1. E-Series - Edit, Error, and Audit Control Reports

2. D Series - "DailY" Informational Reports

3, M Series - Monthly Management Reports

4. C Series - Controller'sMonthly Reports

5. P Series - Monthly Project Reports

6. X Series - Bcard'of Trustees Reports

7, A Series - Annual Financial Statements -

8. S Series - Schedules to the Annual Financial StatementS

The reports section is divided into each of these series. The first

page. of Ehe series describes the purpose of the reports within that series.

The remainder ot the series section provides a detail description of each

report, utilizing the following three documents:

.1. Financial AcCounting Report Description - This form provides basic

information about the report and its uses.

2. Report Contents - Thid form details each report field on the report

to inform the reader of the contents of the report. Each content

description is referenced to the report copy.

S. Copy of\report with each report field referenced to the report

contents.

Instructions for preParing the report description and the report contents

forms are provided at the end of the report section. These may be utilized

whenever report modificationls are made or new reports are added.

All report numbers are prefaced by "GL" to denote these reports as ori-
,

ginating from the Financial Accounting System (General Ledger),

distinguishing them from the user/s other systems. The next letter repre-

sents the report series within which the report is classified. Me last

two numbers identify the report number,within the report series. This nunt-

bering scheme should be followed when adding additional General Ledger

reports.

41 0
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Listing of Financial Accounting System (FAS)

- 'Report'Series and Reports

Edit, Error and Audit Control - E Series

GD-E01 - Reference Table Maintenance Listing

GL-E02 - Batch Error Report

GL-E03 - Batch Transaction List

GL-E04 - Batch Control/Edit Summary List

GL-E05 - Posting'Audit Control,Report - Work File

GD-E06 - Posting Audit Control Report - Accounting Transactions File,

"Daily" Informational Reports - D Series

GL-D01 - Daily Departmental Free Balance Report

GD-D02 - General Ledger Balances - 18-Digit

GD-D03 - General Ledger Balances - 8-Digit

GD-D04 - Bank Balances Report

Monthly Management Reports - M Series

GL-M01 - Management. Hierarchical Expenditure Report

GL-M02 - Monthly Department Ledger Statement

GL-M03 - Monthly General Ledger Trial Balance, Pre-Closing

GL-M04 - Monthly General Ledger Trial Balance, Final

GL-M50 - Departmental Encumbrance Summary by Fund

GL-M51 - Statement of Revenue - All Funds

GL-M52 - Monthly Transaction Recapitulation

Controller's Monthly Reports -'C Series

GL-001 - 8-Digit deneral Ledger Summary

GL-0O2 - Monthly Cash Report

GL-0O3 - Monthly Bank Report

GL-004 - Monthly Investment Report

GL-005 - Departmental Ledger SUmmary

GL-006 - Monthly Revenue Summary

GL-007.- Monthly Expenditure Summary

GL-050 - Expenditure Comparison Report

Monthly Project Reports P Series

GL-P01 - Monthly Project Summary

GL-P02 - Monthly Project Ledger Statement and Summary

GL-P03 - Monthly Letter-of-Credit Informational Report

GL-PO4 - Monthly Proration Report

10
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M."405 - Monthly Restricted Fund Adjustment Report

.GIA-P06 - Indirect Costing Report

Board of Trustees Reports - X,Series

Giraca - Monthly OPRS - 152

Annual Financial Statements - A Series

Gif.A01 - A. StateMent of Financial Condition

Gif.A02 - B. Statement of Changes in ,Fund Balance

Gif.A03 - C. Statement of Current Funds Revenues, Expenditures, and

Other Changes

Gle-A04 - Dv Statement of Changaii-in Fund Balances - Unrestricted

'GL-A05 - E. Statement of Cash.Summary

Scheftles to theInnual Financial Statenents SSer s

GL-S01 - I. Schedule of Current Fund Revenues

Gir.S02 /X. Schedule of Current General Funds Expenditures

GD-S03 - //T. Schedule of Current Fund EXpenditures

GL-SO4 - /V. Schedule Of Current Auxiliary Enterprises.Fund

GL-S05 - V. Schedule of Changes in Fund Balances - Current

RestriCted Fund'

GL-S06 - VI. Schedule of Changes in Fund Balances - Loan Funds

Gir.S07 - VII. Schedule of Changes in Fund Balances - Endowment

and Similar Ftnds

Gir.S08 - VI/I. Schedule of Changes in Fund Balances - Unexpended

Plant Funds

/X. Schedule og Changes in Fund Balances - Renewals and

Replacements

GL-S10 - X. Schedule of Changes/in Fund Balances - Retirement of

rndebtedness

GL-S11 - XI. Schedule of Changes in Fund Balances - Net Investment

in Plant

GL-S12-1---X1-17-1Schedute-titNnanges in Fund Balances - Agency Funds

GL-S13.- MX. Schedule of filvestments - All Funds

GL-S14 XIV. Schedule of Dang-term Indebtedness

*GL-S15 XV% Schedule of ifand Inventory

*Gie-516 - XVI. Schedule of liuilding Inventory

*GL-S17 - XVII. Schedule of Departmental Equipment /nventory

11

, GL-S09 -



*GL:-S18 -

G1e-S19

GIe-S20 -

XVIII.

XIX.

XX.

Schedule of

Schedule of

Schedule of

Receivable

Improvements Other Than Building Inventory

Tranifer! A

State Building Commission Allotment

* To be prepared by Fixed Assets System

0

12

1
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Appendik III

Financial AccountinqSysiem Tables

The uniquenesg of the Financial Accounting System (FAS) is in the table
11)

concept of carrying variable information in tables, or files, within 'the

computer syetem. The aclvantages of this table,concept are:

1. Flexibility to allow foF the eVer-Ohanging environment

versity.

,20 Faster and easier changes to.the system by reducing`the

analyst involvement.

of.the uni-

0

programmer/

3... Tailoring capabilities fok handling e.,:ch processing situation. .

--4. Enhanced editing capabilities for each input Segient -of ..the
a

transaction.to provide more indepth editing rather than blanket

editing,

The tables used.in FAS are grouped within the following categoriesa

1. Transaction Tables - These tables define the inpyt format, editing

requirements, and entry explosion for all financial input transac-

tions enter!ng FAS. These inputs and transaction types are

described in the input section.

Error Message Table - The eror message number, -severity, and

narrative are contained in this table for reporting all possible

edit errors desired by the user.

Genenal Ledger Tables - These

descriptions of all parts of the

2.

,4
tables- are provided, for fund,

tables define the numbers, and

general ledger number. Separath

general ledger, general ledger

detail, nue, object, and department codes.

4. Posting/Reporting Tables - These tables define the criteria for

.posing and reporting the information od the Accounting

Transactions tiournal File, including the management hierarchical

codes table:

This section.of the manual provides the organization of the FAS tables

with a detailed description of each table. The folioWing form is utilized

in thisisection:

ls Listing of tables by table category.

2. Descri:ption of table categories.

.3. Table Description - This fosm provides basic information about 'each

table, including format, description, and maintenance criteria,

tf r.
4.0
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Detailed table valuei are maintained as ;separate listings in the

Accounting Department and should be studied for a complete

understanding of what is contained in the institutions tables.

Thisi section only identifieS those tables which are in the FAS and

how to read them.

0

14

0
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Listing of Tables by Table Category

The following provides a listing of the type of tables included in the

Financial Accounting System. They are put into categories to aid in

understanding the functions of each table.

Transaction Tataess,

TAO - Input transaction type description;

TA1 - Input definition and sources of input transaction type;

TA2 - Input definition, edit, and explosion requirements for each field

(block of data) defined in the TA1 table record of the input

tranSaction. type;

TA3 - Additional and more complete edit requirements defined for the

input field addressed in the TA2 table record.

Error Message Table:

TM1 - Contains the errormessages, severity, and numbers defined for

the error conditions Which may result from the edits on Tables

TA1, TA2, and TA3.

General LedgervTables:

Til -.Defines'the.fund codes - 2 digits

TL1 - Defines the general ledger codes - 2 digits

TG1 - Defines the general ledger detail codes - 4 digits

TG2 - Additional record area for defining the general ledger detail

codes

TR1 - Defines the revenue codes - 4 digits

TR2 Additional record area for defining the reVenue codes

T01 - Defines the object codes - 4 digits

T02 - Additional record area for defining the object codes

TD1 - Defines the department and project codes -10.digits

TD2 -'Defines additiOnal department and project information

TD3 - Defines project information

Podting/Reporting Tables

TS1 - Defines M/S transaction codes

TH1 - Defines management hierarchy reporting - 16 digit numbers

- Defines bank reference codes - 2 digit numbers

TE1 - Defines letter-of-credit reference codes - 4 digit numbers

4 0,-...,0
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Transaction Tables

Purpose:

The transaction tables category defines the input transaction types

which will be entering the Financial Accounting System (FAS), as described

in the input section of this manual. The desired edits and the resulting

"exPloding" of the input data for each input transaction type are also

defined in the transaction tables.

tables:

1. TAO Tables - For, each input transaction type' defined in the lnput

section, giving the descriptive name. to be associated with.the input

transaction type.

2. TA1 Tables - For each input transaction type defined in the input

section. Each TA1 table record..defines the input transaction for FAS

with such data as the number of fields of input data being entered,

the number of exploded transaction entries desired from the input, the

type input data being entered (batch header, transactional), batch

control information, and the source of the input data (direct from

cards or files, indirect). .

3. TA2 Tables - For each input data field efitered, as denoted on the TA1

table record for the input transaction type. These tables define each

input field as to its source, type, location, size, key identifier, and

sign. .The common field edits and associated error message are also

defined. The resulting piece of the "exploded" entries in which the

data field is desired is also defined.

4. TA3 Tables - For each additional series of edits desired for the input

data field defined in the TA2 table record. These edits are usually

more complex than those in the TA2 table record, allowing more flexibi-

lity and also providing access to ,Oata contained on other computer

files. Examples of these edits are:

a. Verification of data values or ranges

b. Automatic assignment of a constant value to the "wtploded"r1

transaction entry

c. Branching to edits defined on other TA3 Table Records

d. Reference to other internal computer edits.

16
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Accounting:

The setup of the Transaction,Tables within PAS is to provide for more

flexibility in the system. This flexibility embraces the following:

1. The original input forms can be used in inputting transaction data

into FAS.

2. 'Tailored, comprehensive edits can be applied to each portion of the

input data to meet each situation's needs.

3. The "explosion" of the transaction (debit and,credit) entries can

be defined for proper recording by the chief aocounting personnel.

Thus, proper recording of transaOtions does not depend on clerical

decisions ead consistency.

For every input transaction type.defined in the input section, a TAO and a

TA1 table record are maintained. If additional input transaction typea are'

added, then additional TAO and TA1 cards are needed. If changes are made

to the input cards, records, etc., which enter the input transaction data,

then the transaction tables'need to be changed to reflect this. Wben

changes are made to the tables, a Report 01,-E01 is generated.

The same number of TA2 table records are maintained as the number of

fields specified in record tcaumns 11 - 12 on the TA1 table records for the

input transaction. Thus, if the TA1 table record for cash receipts

-revenue specifies 12 fields of input data (date, amount, cash receipt

number, fund code, revenue code, etc.), theft there will be 12 TA2 table

records, one for each input data field. The "exploded" entiies will be

pieced together' from the edited data fields of the TA2 cards. This is the

Acccounting Department's "arm" in FAS'to insure the proper recording of all

transactions in the way they want them recorded.

Although not always required, TA3 table records are prepared in connec-

tion with the TA2 table records on the input data fields. (lp table

records may be prepared with TA1 table records under special circumstancei

when TA2 table records are not required.) The number of TA3 table records

within each,TA2 table record is limited to 98 (02 - 99), which,is more than

sufficient for defining edits for each input data field.

The significance of the transaction tables to the Accounting Department

is that these tables handle accounting information in FAS according to the

desires' of the accountants.

4 0
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1. FAS accepts the accounting transactions in the form and maniter in

which the accountants have specicied.

2. FAS edits the transactions in the manner in which an efficient and

accurate accountant would want thei, checking all available sources

within the computer files.

3. FAS prepares the 'Journal Entries" to record the accounting

transactions with the .prcper account number on each debit and

credit entry, and reference information for a clear audit,trail.

Thus, the recording'.of the transaction entries follows the

commmands of the accountant, jnsuring the proper recording as if

the accountant is personally involved in every transaction.

Thus, when Ole accountant understands the transaction takes and knows

their contents, FAS becomes an effective working partner to the AccoUnting

Department.

18
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UNIVERSITY STORES I

AN INTEGRATED SYSTEM TO

PLAN AND CONTROL A STORES OPERATION

Joseph A. Catrambone

University of Illinois
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Stephen F. Machon, Jr. ,

National Software nterprises, Inc.
Elmhurst; illinois

437

r.
The University of Illinois, the University of Michigan and National

Software Enterprises, Inc. are involved in a joint ventt;re to develop an

application software package that addresses the stores operation. 'This

paper discusses the background and the re.sulting University Stores System

thit is being jointly developed by the above three institutions.

4 4r)(..3.0 A
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BACKGROUND

The current relationship between colleges/universities and software vendors as
they relate to cooperative development of application software are of four general
typeS. Namely, the installed user produot, the joint development, the modular
enhancement and the adaptation or conversion. Some examples of these relationships
are the DUKE/IBM Hospital Online Order Communication System, the Indiana

University I/A Financial Aid System and the University of Illinois/Technicon Online
Hospital Order Communication and Reporting System.

While these are good cooperative ventures between institutions and software
vendors, usually only two parties (one institution and one vendor) are involved and share

'the limited benefits. Why not involve more institutions? The University of Illinois
Alumni/Foundation-Online Information System cost over a million dollars-and-f our years

to complete. If others were involved in the development of the Illinois

Alumni/Foundation System, the development cost (per institution) and time could have
been reduced.

During the past year, the University of Illinois has been promoting the multi-
.

institutional vendor development venture concept. The concept is one in which the
institutions and vendors share the application development cost and in the cost recovery
from future software sales. Such a venture has been consummated between the
University of Illinois, the University of Michigan and National Sof tware Enterprises,
Inc. in the "shared developMent" of the University Stores System.

the venture was conceived at the 1980 CAUSE Conference and the Big Ten 1980
Materials Managers meeting. After several months of discussion and negotiations
among the University of Illinois, the University of Michigan and National Software
Enterprises, Inc., the University Stores joint venture Commenced in July, 1981. Upon
completion in 1982, both Universities will have a fully operational system in a shorter
period and at less cost than otherwise possible.

14 0tf/



INTRODUCTION

The University Stores System is an application software package that addresses
the stores (stockroom) business functions of a university. Functions specifically
addressed include user department requisition processing, requisition picking and
shipping, inventory planning and control, purchasing and receiving, catalog printing, gas
cylinder demurrage, equipment pool rental processing, and billing and accounting
interfaces.

Within these areas, stores management is usually faced with a multitude of
related problems. Some of the more frequently discassed stores problems are:

1. Tracking and processing of customer requisitions
-2. What totalinventory investment should exist to provide an acceptable level

of customer service
3. Umimeiy access and updating of inventory records as a result of manual

handling of paperwork for issues or receipts
4. Unauthorized issues or receipts adversely affecting the inventory accuracy
5. Pooi control and coordination of multiple stores location
6. Handling the arrival of material with insufficient identification
7. Determining the exact status of a purchase order 'requisition
8. Determining the proper billing charges for requisitioned merchandise. rental

equipment and gas cylinder demurrage

The University Stores System was specifically designed to address these common
problems in addition to the numerous related problems that surface as a result of their

. existence.

2
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FUNCTIONAL DESCRIPTION

The University Stores System consists of seven integrated subsystems (see
Figure 1). As each subsystem addresses a specific function of a typical stores
operation, the integration of all seven subsystems provides a comprehensive system for
the management of the entire stores business function. A brief description of each of
the seven subsystems follows:

1. Inventory Management

This subsystem addresses the Forecasting, Inventory Planning and Inventory

Control aspects of merchandising. A simulation process selects the best
f orecasting model from a series of moving aVerage models. Based on the

forecasted demand, inventory parameters (such as reorder points, order
quantities, saf etY stocks and target inventory levels) are established. Online

maintenance is provided to adjust any calculated parameter. ABC analysis

is based not only on annual demand and unit cost, but as an optional feature,
lead time and service level can be included. Replenishment analysis
algorithms use the standard reorder point method, periodic review and on-
demand reorder policies. Inventory control is responsible for the day-to-day

transaction processing, cycle counting, exception reporting and transaction
history features.

2. Stores Control

The Stores Control Subsystem processes all customer requisitions.

Requisitions are entered via online transactions, either directly by the
customer or by stores personnel. Regular shipment, specials, walk-ins, cas!,.

sales and continuous requisitions are processed by the subsystem. Standard

validation is performed on all data fields in addition to an audit against the
Account Master Data base to verify the existence of a valid account
number. Backorders can be created if insufficient inventory is available.
Substitute items can be recommended to the user if desired.

4
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2. Stores Control (Con't)

Pick lists are generated in a batch and online environment to facilitate rush
or emergency shipments. Backorders are also created at stock picking titne.
Upon entering the quantities issued via online terminals, billing records are
created for customer invoicing. Complete audit trails and transaction
history information is maintained ori all customer requisitions.

3. Purchasing and Receiving

This subsystem is responsible' for the generation and reporting of purchase

order requisitions, confirmations, follow-up and receiving of purchased
materials and invoice verification.

4. Gas Cylinder Demurrage

Integrated with Stores Control, Gas Cylinder Demurrage maintains the.'
location of cylinders issued to user departments and generates the necessary
demurrage billing information. Online inquiry is provided by cylinder
number and account numbers to find cylinders issued to a specific custorne'r.

5. Equipment Rental Pool

,Sirnilar to the Gas Cylinder Demurrage Subsystem, Equipment Rental Pool
interfaces with the Store Control Subsystem to process rental equip-lent0
related transactions and generate the necessary rental billing information.

6. Billing and Accounting Interface

This subsystem captures all inventory related transactions and provides the
necessLry information to existing university accounting and financial
systems.

7. Publication

This subsystem addresses the maintenance and printing of catalog, price and
mailing lists.

The above seven subsystems provide stores management with the tools and
capabilities to effectively manage the stores operation.

5



TECHNICAL DESCRIPTION

443

The University Stores System is being developed using a modular approach.
Modularity allows for easier design, development and implementation.

Implementation and client customization is facilitated by the use of a Systems

Parameter Table. This table will include such variables as standard report headings,

frequency of reports, inventory parameters, accounting period lengths, forecast model

selection criteria, and order quantrty constants.

All programs will be written in COBOL utilizing structured programming
techniques. The package is data base and data communications independent.

initial implementations are using IMS DB/DC.

The data security features (terminal and user identification) prevent unauthorized

access and updating of sensitiVe or restricted data. Backup and recovery of information

is also available. Complete transaction histories and audit trails are maintained for
recovery and debugging activities.

Online interactive processing is employed on all f ile maintenance, requisition,

purchase order and inventory transaction processing activities. Online inquiry and

browsing are available to all data bases. Batch processing is used for the more routine

reporting task where large amounts of computation and printing are required.

6



ImproVing Systema Development at Clemson University,

George D. Alexander

Clemson University

Clemson, South Carolina

Clemson University his developed several application 'systems

building blocks and procedures to assist in the construction and

maintenance, of administrative systems. These system components

allow the admtniotxative systems group to develop systems in a

standard fashi'on aAd insure that the various applications have

certain mechanics in common. Once staff members aie trained in

*

the use of these tools; they use them,on all projects to which

they are assighed, thus increasing the efficiency of all develop-
4

1

ment projects:. System maintenance Also becomes less of an art,

since most syStems have similar componeqo and employ standard

techniques.

This paper addresses the techniques of using these system

building bloCks, includ ng the following:

(1) On-line report re uest software

(2) On-line user tab];
P
Maintenance software

1

(3) Report Supervisor and report writer software

(4) Integrated data dictionary procedures and software

(5). Teleprocessing software

(6) Information retrieval software,

DBA procedures.

el'r) U
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INTRODUCTION

'IMPROV* SATEMS DEVELOPMENT AT CLEMSON UNIVERSITY

The DiviSion of Admihistrative Programming Services at Clemson 'University

is responsible for the design, implementation, and support of administrative

application systems at the University. Over the last several years, the Uni-

versity has implemented several major infornation systems. To do this, it has

been necessary to halPe,the following three conditions. First, a desire on the
4

part of the administration to achieve results in thia area is mandatory.

Second, an inforgation systems plan that outlines major goals and milestones is

required. Third, it is necessary .to have an information systems group with

appropriate resources and tools to achieve results. Although all of these con-

ditions are necessary for Successful results, the third factor will be discussed

in this paper.

UNIVERSITY COMPUTER-RELATED ORGANIZATION

Not including academic departments, there are three departgents on campus

that have responsibilities in the computer field. The Computer Center is

responsible for the hardware and systems software necessary to support academic

programs and administrative systems. The Division of Information Systems Devel-
%

opment cdhtracts,with other state agencies to perform systems development and

support. The Division of Aaministrative Programming Services (DAPS) designs' and

implements administrative systems. After implementation,.most of these systems

are run in A-mroduction mode at the Computer Center by its Production Services

group.ciAll three computer departments report to Dr. Ed Byars, Executive

Assistant to the President.

Although many departments on campus have computers of various types, admin-

istrative applications.are run on the IBM 3033(U12) at the Computer Center.

' There is a large'collectiOn a. hardware attached to the 3033, including 64

3350 discs, 16 tape drives, several IBM 6670 laser printers, and a computer.out-

put microfiche unit. Counting terminals on-the campds as well as the state-wide

netwOik, there are approximately 700 CRT units attached to the IBM 3033. 'In the

area of software, the University runs MVS, JES-2, TS0,.IDMS DB/DC, SHADOW I1

teleprocessing monitor as well as most major languages and software packages.

The major areas supported by DAPS are the Business Office, Student Affairs,

Academic Affairs, Alumni, and Development. Each of these areas has designated a

*-1to 4
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representative from its staff to work with DAPS in identifying appropriate

informationsystems goals and in prioritizing related tasks. Among the groups,

priorities are negotiate-7 by the Director of Administrative Programming Serv-

ices and the Executive Assistant to the President. An Information Systems

Plan is developed and published in January that outlines in specific form the

goals for the current year and in general form the .goals for the two years

after that year.

Within DAPS tliere are tx..m teams dedicated to systems design, implementation

and support. One team supports the Business Office and the other supports

Academic and Student Affairs, glumni, and Development. ,Each of these teams

also performs necessary maintenance on the applications in its area. The

Systems Coordinator develops-and supports all procedures supporting the 'pro-

duction' side of system operation, including documentation standards, tape and

disc management, production libraries, andseneral technical support. The data .

base administrator assists in the development and support of systems by control-

ling the definition and operation of the University data base, as discussed

later.

ENVIRONMENT AND PHILOSOPHY

Before reviewing the specific tools and techniques employed at Clemson, it

is important that we review our systems development environment and philosophy.

To date, all major application systems have been developed locally, although

consultants in the general design area have been employed on several occasions.

\ It is anticipated that, in certain cases, application systems will be purchased

\from vendors in the future, including the upcoming integrated 11.brary system.

All major applications are supported by an integrated dafa base, the design

and implementation of which is directed by an applications-oriented data base

administrator. An integrated data dictionary is used to keep a current inventory

and description of data elements, systems, programs, users, records, and data

bases. This dictionary also recvds the relationships between these entities,

as shown in Figure 1. These relationships can be used to answer such questions

as: How many different places is social security number recorded in university *f..

data? When was the last time the payroll compute program was loaded to pro-

duction, and how many times has it changed this year? All data elements in the

dictionary begin with a three-character identifier thatipdicates the type of

data. These,are shown in Figure 2.
-.613
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NAM (Name)

NUM (Number)

CDE (Cbde)

QTY (Quaniity)

AMT (Amount)

DTE (Date)

DES (Description)

.FLG (Flag)

PCT (Percentage)

CNT (Count)

ADR (Address)

CON (ConditiOns)

DATA ELEMENT CLASSES

Alphabetic data which identifies specific
entities. (Example, Person's Name)

Numeric or Alphanuneric data which identifies
specific entities. (Example, Social Security
Number)

Data which identifies classifications of
entities. (Example, Degree Code)

The number or amount of anything (excluding
dollars). (Example, Credit hours earned)

Quantity of monetary amounts

Calendar Date.

Alphanumeric data which describes specific
entities.

- A one-byte code limited to two Conditions.

Values expressed as percentages.

Total number of times to be expressed other
than a quantity. (Example, CNT-QCCURS-DEP)

Place where an individual or organization
can be communicated with.

Values on 88 levels.

FIGURE 2
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In developing systems, the project leader works closely with the'DBA. in

determining data elements to be used in the system and relationships between

these elements. All "new data" created by a system is reviewed against exis ing

elements, to make certain that it is in fact "new." Also, potential records and

record relationships are reviewed against current ones to determine if and how

new records should be structured. When a system is implemented, a new physical

data base may be created, but this should be an extension of the integrated

University data base if we do our work correctly. The DBA also is responsible

for the backup and recovery of data bases. IDMS Central Version software con-

trols access to the data base and logs appropriate recovery and system activity

information. Since IDMS handles most data base conflicts and short-term recov-

ery automatically, the DBA becomes involved in recovery only if it is necessary

to recover parts of the data base fom a previous day, for example.

TOOLS AND TECHNIQUES

Given the systems development environment and philosophy, it is now appro-
t

priate to review certain tools and techniques used by all systems. Clemson

chose to standardize as much as possible on techniques and system components

so that analysts and programmers could become more productive in both the

development and maintenance phases of projects. With the use of common tools

and techniques, it is much easier for a programmer/analyst to support a project

that fie or she did not help develop.

The first tool is the on-line report request software, a supplement to the

on-line retrieval'andupdate commands available on most applications. This soft-

ware allows a user in An administrative area to request certain reports from his

or her terminal as well as to enter specific selection criteria and other report

parameters. These reports are derived from portions of the data base to which

the user has authority, arid are usually reports that are needed on a non-routine

basis. The reports can be requested and retrieved without the intervention of a

programmer or even a production control person. A table of reports is maintained

by the DBA that indicates the reports a given department has authority to request.

These on-line requests and selection criteria are stored in a report request data

base that is referented by a nightly report job. -After successful completion Of

this job, the reports are delivered to the customer and the report requests are

deleted from the daily request list. Figure 3 is an oyerview of the report

request system. The report request software is supported by on-line screens

A 1 -3-
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that are formatted to remind a user of var:iable information that may be speci-

fied for reports. Using this software, for example, our Alumni department can

quickly request on-line a report of all Clemson alumni in the Atlanta area who

have given to the Alumni fund this year or conversely those who have neVer

given to the Alumni.fund. Not only is the report requested on-line, but the

selection criteria are also entered and edited on-line.

Another tool available to userg of administrative systems is an on-line

.table maintenance system. This software permits certain administrative areas

to maintain important tables of data referenced by information systems. For

example, student affairs maintains a table of valid majors and a table of all

dormitory rooms. The Alumni office maintains a table of giving goals by geo-

graphic area. The tables are used to edit data values entered into on-line

systems and are also used in production reports, since they contain descrip-

tions as well as codes. In the past, such tables have been maintained either

by programmers or by cumbersome batch systems. This software places the

responsibility and authority for table data in the hands of the apOropriate

using department. Commands are available to add, delete, or modify table

information using table-specific screen formats. Since informatibn is entered

directly into the tables data base, there is no lead time caused,by routing

updates through a programmer or production control person. Also', all data

base recovery is handled by the Central Version data bgse software referenced

earlier.

The third tool is a report,software system designed to increase the effi-

ciency of report runs and to make it easier to program and maintain reports. A

data,base is passed only one time when it is necessary to create a group of

reports from it. Also it.is not necessary for each report program to handle

I/0 operations and sort data into proper sequence. The software is composed of

a request supervisor, and extract supervisor, and a print supervisor. The request

superVisor receives all the requests to be processed for this run and converts

these records to the form needed by the extract and print supervisors. These
*

requests can come from the on-line report request data base discussed earlier

or from other files. Each department to receive reports in a run is specified

by using a DEPARTMENT control card. The extract supervisor calls I/0 and extract

modules to read the necessary records and to select the data to be processed by

the print modules. Each extract module necessary for the reports requested has

records passed to it by the extract supervisor, and the extract module determines

4 3
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if it is to select a specific record. The.extract module supplies the user

sort data, extract data length, and ehe extract criteria. The print-upervisor

calls print modules to produce reports from the sorted extract data. The print

modules can request certain actions from the print supervisor, such as discon-

tinue processing for this report request, return iiTh a new extract record,

write a control record,and return with the same record. To print lines of a

report,..the print module calls the print supervisor output module. The print

supt-visor also routes reports to the apPropriate special forms, as indicated

on the report request. An overview of the report software system is given in

Figure 3.

The fourth tool used is a vendor-supplied integrated data dictionary

(Cullinane's IDD) software package. As discussed earlier, the IDD serves as an

inventory of data processing resources and also provides a cross reference of

these resources. Most of the input to the IDD is captured automatically when

programs or,other software related items such as Job Control Language are placed

into production libraries. Figure 4 shows informgtion captured for each entity

and indicates if it is captured automatically.

The fifth and last software tool to be noted is retrieval software for

ad hoc on-line inquilles and reports. All accounting information for a given

department or college is available to designated individuals through an on-line

retrieval system. This information is usually retrieved from terminals located

in the office of the dean or department head. These inquiries supplement the

normal monthly budget status reports provided in most accounting systems. This

software will soon be expanded to allowdepartments to encumber their funds in

an on-line mode. End users can also retrieve information from data bases using

the CULPRIT language or the SAS package. CULPRIT is used to retrieve information

from IDMS data bases and SAS is used to create reports from stafidard data files.

In addition to the special tools used at Clemson, it is also u6eful to

discuss the techniques used in on-line system develokment. The importance of

data,base design has a.ready been discussed. However, it is also critical that

on-line systems be composed of commands that are easy to use, leave an appropriate

audit trail, and are reasonably easy to program and maintain. All onLline.

programs follow a standard format and conventions. Clemson has developed.a

generalized edit software package that can reference tables such as those

maintained by the on-line table software discussed earlier. Thus, individual

programs can reference this generalized edit software when it is necessary to

-5-
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INFORMATION IN THE INTEGRATED DATA DICTIONARY

Programs

Program Name
jrLanguage

--It.language,Version
y -Compile Options

ink Options
CAments

' Uate Compiled
\_,,Version

Records

Data Elements in Record
Version/Date

Data Elements

Definition
Prepared by
Descriptioh
Data Type
Records where used *

Systems

Description
Project Leader/Backup
Programs in System

Files

Physical data base areas *
Schemas used in *

Programs accessing file *

Records

Job Control Language

Job,Name
Job Parameters
Programs 4 Procedures Executed *
Comments-Documentation
Rerun Instruction
Data,Sets Referenced
Number of Tape Drives

Composite Linked Modules

Program Name
Language Version :
Link Options
Programs included in module

* frialcates information captured by production load software

FIGURE 4
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edit or decode a data element. Not only are tables stored in acentral library

. and maintained by.the customer, but also it is not necessary for each programmer

to become familiar with each table format and write code to reference the table.

Each on-line program module also logs changes in sensitive data to a

shared log file, which is used if necessary, to determine who updated certain

information and when they did it. The log file is alsofused to print trans-

action logs of data batches entered'on-line, such as'batches of gifts to the

Alumni fund. To insure that no on-line programs violate department standards

or are inefficient, an on-line program must pass a review of an internal

technical committee before it can be placed in a production environment. Dis-

. approval by this group can result in the system implementation being delayed

or parts of the system being reprogrammed. Figure 5 gives an overview of the

components of administrative on-line systems.

CONCLUSION AND PLANS

There are many productivity aids being marketed which promise to reduce

drastically the drudgery of systems development.' These aids are Tally linked

closely with a particular data base management system and teleprocessing moni-

tor. The next generation of productivity aids used,at Clemson will most likely

be totally vendor-supplied software rather than locally written extensions to

vendor software as we have now. Immediate plans call for the improvement of

those aids which most directly impact our users, i.e., the on-line information

and ad hoc report retrieval aids we are now using. We are beginning to evaluate

some of the application development tools now available and will procure one if

it demonstrates potential for improving our environment still further.

=".
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, COURSE OFFERINGSk- NOT JUST A REGISTRATION

NECESSITY BUT A UNIVERSITY OF GEORGIA RESOURCE

Jennifer T. Cobb

University of Georgia

Athens, Georgia

The University of Georgia's Course Offerings System became

operatidhal in July 1980 in readiness for the implementation of a new

on-line registration system. All section data are entered and maintained

-on-line; every element is imnediately validated against the course,

faculty and facilities data bases or tb1e.s, to ensure consistency.

Special registrationorequirements, such as editing controls and the

production of special forms are established at,time of entry within each

section.

During the execution of the on-line registration program the

available seats, enrollment and credit hour totals are maintained, and

'logically shared' student segments are inserted tying students to the

sections for which they have.auccessfully registered.

-Once registration is complete the data base is an on-going data

collection poin... for several user offices, and is the source for student

schedule reporting, space utilization, budget (credit hour) reporting,

curriculum reporting and historical analysis.
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Introduction

The University_of Georgia, chartered in 1785, is the oldest state

chartered University in America. Located in Athens, 75 miles northeast

. of Atlanta, The University has an enrollment of 23,800 in its day class

division, 700 in its evenitg division and 850 in its off-campus academic

programs. The University offers degree programs at batechelors, masters

and doctoral level through 13 schools and colleges including the Law

School, The College of Veterinary Medicine and The Graduat School.

The Office of Administrative Data Processing provides computer-based

information system services to the administrative departments of the

Un&ersity of Georiia. These services are provided through four departments:

Student Applications, Business Applications, Technical Support and Control,

and Data Entry. The Studeilt Applications department consists of 1 manager,

5 designer/analysts and 13programmers.

The University operates 2 IBM 370/158's, each with 8 megabytes of memory.

One machine is dedicated to Administrative Data Processing; the other is

used for research and instruction. System development software includes

INS DB/DO data base management system, IBM's Application Development

Facility (ADF) and Batch Terminal Simulator (BTS), and Informatics MARK IV.

The Registrar's Office completed a Conceptual Design Document in, May

1979 outlining their goals, requirements, and method of'input for a new

dn-line in person registration system. Administrative Data Processing

became involved in June 199 to develop a detailed design which was completed

the following December. OpSTAR (Optical Scanning Terminal Assisted

Registration), was targeted for implementition in 0ctober 1980, for Winter

quarter 1981 pre-registration. Although never discussed in detail, the

-2-
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implications of deVeloping an on-line imperson 13Agistration System

necessitated the creation of a schedule of classes with which the on-line

registration could interatt.

Course'Offerings System Objectives

- Be operational by July 1980 to create the winter 1981 schedule

of classes.

- Synthesize the requisite faculty, course, and facility information

to drive registration.

- Be able to input'and update many quarters' schedule of classes at

any time for various cuiricular program codes eg. Day School, Evening,

Division, In-Service.-

- Ensure data validity at time of entry by utilizing existing data:

base systems to dynamically edit data,

- Establish editing controls for registration at time of entry eg.

Departmental or Schooi restrictions, Lecture/Lab requirements, etc.

- Be able to input and maintain enrollment and credit hours in split

level and cross listed courses.

- Serve as an on-going data c6llection point for various offices on $

campus and for other computer systems.

Course Offerin s Data Base S stem Conce t

The Course Offerings data base consists of six segments; Course

Offerings Secticn data below which reside, Access List, Students, Meeting

Place, Instructor, and underneath the Instructor .the Paying Department

Segment. A secondary index allows brawsing by term offered and course

identification. The'student,segment is logically linked to the Student

.Regiitiltion data base.

-3-
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The creation and maintenance of course offerings data is almost

wholly performed on-line via cathode ray terminals (CRT). IBM's Application

Development Facility (ADF) was used to program this system, which at time

of implementation consisted of 11 update screens, and 8 browsing screens.

To accomplish the necessary editing of Course Offerings data the ADF

transactions interact with six other data bases and numerous MARK IV tables.

This allows immediate feedback to the terminal operator of invalid or

inconsistant dats,and insures that the data base is only updated once all

editing criteria have been satisfied. Three further transactions have since

been added; one to facilitate the immediate printing of special forms_used

by registration; another to effect the complete creation of section, meeting

place and instructor data via a single screen; and a third to enhance the

creation of course comments'for publication;

The creation and maintenance of Course Offering data is an ongoing

process, however three functional areas will be discussed in detail.

Creation of the Schedule of Classes

The schedule of classes is prepared by the Registrar's Office from

section request forms submitted by academic departments. These forms

identify thejlecessary course, enrollment controls, room and instructor

assignments. Approximately 5000 sections are input for each quarter except

summer\which averages 3000 sections. The complete on-line loading 1:1ocess

takes 2 clerical personnel 13 days.

Li The Course Offering root segment contains section data and is accessed

t via term offered and a five position call number. The call number is

generated at load time by accessing the system contro4er data base to

retrieve the next sequence number; a check digit is calculated and assigned

:"..1ki 4.



to the first position of the call number (see Figure
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section the Course Inventory Data Base iS interogAted to ensure that the

course exists and can be offe/ed for tileterm and curricular program

requested. Once validated the course t tle, credit hour information,

type:of instruction, hegis code, and te ching department are mapped back

to the Course Offerings Data Base. Th number of special forms such as

Permission of Department (POD), Permission of School (POS), PermiSion

of Honors (POH) and schedule adjustme t forms, are calculated.
1
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If room asSignment information is available a meeting place segment

is created for each period the class meets. The building and room are

verified against the facilities inventory, data base and room accessability

is mapped.to Course Offerings. A class usage segment is inserted below

the room indicating the times the section meets, and 'all meeting place

changes are applied to the corresponding class usage segment. If a room
4

is not found on the facilities inventory data base, the terminal operator

can immediately switch to the Facilities Inventory ADF system and browse

rooms within the building. This often reveals that a simple typographical

error occurred when preparing the section request form.

Instructors social security numbers,if provided, are edited against

the Faculty data base,and the hurname tapped to the Instructor segment. If

the social security number is not found, the terminal operator can switch

to the Faculty Reporting ADF system and browse using the name stipplied on

the section request form. Transposition of the social security number is a

common error and can be corrected immediately:

Course Comments which appear in the printed schedule of classes can

be positioned above and below a particular section, couree identification,

range of course numbers or disciOline.

Once the sections have been created for a quarter a proof list is

sent to departments for validation, update and input of missing data.

Section maintenance completed, the OpSTAR Schedule of Classes goes to press.

and the printed booklet is produced. COurse Authorization,forms are

printed in batch mode in preparation for Phase I registration (pre-

registration), and sent to the academic departments for distribution.

-6-
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OpSTAR Interface

An Open Section List is prepared and posted daily in the sectioning

area, to inform the students of available courses. The students complete

a Registration request form using the five position call number to

identify the sections desired, whether they want to register for, drop or

audit classes, and designate variable hour credit hours. The student then

delivers this, plus any special forms, to the data entry station where it

is read by an optical scanning device.

Course enrollment override or special pe.missio /forms cause the

creation of an access list segment within the s, tion specified. Students

on the accessAist are guaranteed a seat in he class.

The Course Offerings data base is ccessed using the call number coded

by the student, once the stUent deemed eligible and free of registration

holds. Course availability is determined by reviewing Course Status (active,

closed, or cancelled), num er of seats remaining, class restrictiods (which

may also require an a,

'

mss list segment), variable credit hour information

i-/if applicable and/ (ether duplicatiln of the course is permissAle.
/

If all of the edits are satisfied the stix.ent is then enrolled in the

class by inserting a student segment within the section. 'The number of

seats assigned and total credit hours are updated, and the section marked

as 'CLOSED' if the last seat was taken. Notific.. 3n of section closure

is printed so that the open section list can be immediately updated.

If the registration attempt was not wholly successful the student

receives a problem schedule, notifying himor her of the reasons why their

section requests could notbe campleted. If the registration process,was

successful the student receives a Fee ,StAement, which is a three part form

-7-
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consisting of The Schedule, giving time and location of each class; the

Fee Invoice, itemizing.fees assessed; and the. Fee Receipt, to verify

payment. The registration process is now complete.

At the close of each registration day the Course Offerings data base

is immediately available for section reporting. Daily enrollment statistics

are made available to the academic departments to aid them in anticipating

student scheduling needs. The creation.of new sections, and maintenance,

increasing maximum enrollment for example, take effect immediately.

Prior to Phase II registration (Late Registration) students who have

not paid fees have their schedules cancelled. The cancelled seats are

re-instated, and any seats requiring special permission generate replacement

Course Authorization forms which'are returned to the department. Schedule

0

Adjustment forms are printed and distributed to the departments in

preparation for Phase III registration (Drop/Add).

Curriculum Reporting

Approximatelyktwo weeks before late registration, the Office of

Institutional Research and Planning (IRP) distributes a Course Offerings

Turn-around Document to the academic departments. This document identifies

missing data for the departments to correct and is returned for update via

CRT. A list of sections whose instructors do not teach all of the students

enrolled (e.g. graduate thesis) is also distributed and the departments note

which instructor is teaching which student(s). This 'tie' is entered into

the Course Offerings data base to ensure that the credit hours and enrollment

generated by instructors is reflected accurately. A similar mailing is

also prepared orothe first day of classes.

About three weeks into the quarter, when the bulk of schedule maintenance

and section update has been completed, the enrollment and credit hour

Ut)
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information within the Course Offerings is 'frozen'. At 'Freeze-time' the

current enrollment and credit hour totals in the root segment are mapped to

frozen fields. The instructor enrollment and credit hours is calculated

depending on instructor type (e.g. are the students taught as a class or

individually) and the instructor's percentage teaching responsibility. A

paying department segment is created, containing credit hours, the paying

departments percentage responsibility and the method of input. The teaching

department is designated the paying department unless an override has been

specified. Finally the instructor's payroll depaktment is matched to the

teaching department, and the resulting non7matches reported to the Budget

Offices for review. Sections are then edited to ensure that the summed

instructor hours, paying department hours and frozen section hours all balance.

Once the credit hours balance and all of the paying department changes from

the Budget Office are.completed, the updating cycle of the Course Offerings'

Data Base is finished.

Non-regular university courses are added to the Course Offerings Data

Base from enrollment reports submitted to the Registrar's Office. Evening

classes, correspondence, center And extension,, in-service arid regents study

abroad,classes do not have student segments, current enrollment or credit

hour totals; but in all other respects the editing criteria for section

creation, maintenance and reporting is identical.

kauTAEY

The Course Offerings on-line system was implemented in rinder three

months using IMS data base techniques, Application Development,Facility

(ADF), Batch Terminal Simulator (BTS) and Informatics MARK IV; by two

programmers,with limited data base experience and one analyst. 'One of

-9-
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the major factors in achieving the system objectives previously identified,

was the IMS-ADF and MARK IV development approach utilized. The productivity

gains by using ADF over the traditional IMS COBOL or PL/I approach has been

estimated from 1-14 to 1-281., The MARK IV programming langulge_hes a

virtually transparent interface to IMS data bases which speeded up the load

process by about fiVe-to-one. Last but not least the use of BTS to simulate

an IMS on-line enVironment via TSO, cut testing time by approximately 60%.

A word of caution: do not be mislead by thinking that ADF can do it

all for you! ADF allows you to program the commonplace with ease, but the

more complex transactions require creativity, an understanding of IMS/DLI

and persistance on the part of the programmer. We are indeed fortunate that
-

the data processing Personnel involved had all of these qualities plus the

imagination and effort to succeed.

The,Registrar's Office and the-Office of Institutional Research and

Planning undertook their new responsibilities with enthusiasm, and their

commitment to the Course Offerings Data Base concept cannot be understated.

Duplication of effort has been eliminated by sharing information and the

timeliness and accuracy of the data has improved. So it,is the combination

of people and technology that made Course Offerings not just a Registration

necessity but a University of Georgia resource.

,
4

/1
J. Reid Christenberry, Applicat4n Generators for Administrative

Data Processing: The University of GeOtgia's Success with IMS-ADF and

MARK IV, (Salt Lake City, Utah: 25th Annual College and University
Machines Records Conference, 1980).
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A WHOLISTIC APPROACH
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Wholistic.(holistic) medicine is a growing humanistic philosophy based on the
premise that mind and body cannot be separated when addressing health. Applying
this philosophy to applications development, the mind and body,of a system,
analysis and programming must be seen as one continuing process rathe, than two
disjunctive events. This philosophy would imply a more humanistic approach
to all participants in the process, recognizing their individual contribution to
the whole.

In 1979 LSU assumed a new posture aad implemented Applications Development
Standards to address the entire development process in a basically wholistic
manner. These standards differ from most in that:

1) They provide a st'ep by step guideline to the entire application
process from initiation to implementation to maintenance.

2) Insxead of listing rules, they list required deliverables, making
documentation a byproduct rither than an afterthought.,

3) They allow the programmer and analyst the flexibili6 to exercise
his/her technical expertise to do the job most effectively.

This paper will review the two year history of these wholistic standards from
both the user and DP standards. Where do these standards fail? Where do they

succeed? And is the approach viable in the real world?

d 6 0
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APPLICATIONS DEVELOPMENT: A WHOLISTIC.APPROACH

There is an interesting parallel between problems in computer applicatioh

systems and disease or malfunction in a human body.' Bpth situations vary in

impact from minor to potentially fatal. 'Both requiie varying degrees of

attentiOn and can be treated either with regard to symptom or cause. Both will

uivally worsen if ignored entirely and will be harter to treat the longer they

are left unattended.

In the area of health and medicine a new approach is catching on called

wholistic (holiAtic) health. The supporters of this philisophy advocate a new

perspective on health centered on a view of mind and body as inseparable in

treating and preventing disease. In wholistic medicine the major emphasis.is

on eliminating the mental and physical processes which encourage or cause ill

health. This philosophy also places most of the power and responsibility for

good health in the hands of the patient, not the doctor. Maybe a little

holistic mediCine cquld help to heal some of the ills of computer

programming applications.

CHANGES AT LSU

In the mid-70's LSU in Baton Rouge was operating two computer centers,

one academic, one Administrative. Theacademic center did not have the

machine power to adequatelY support the research needs of the university. The'

administrative center had neither adequate staff nor equipment to provide up-

to-date administrative systems and was essentially maintenance-bound. The

Louisiana State Legislature decided to address these problems by funding the

purchase of a "supercomputer" with the stipulation that the two centers must

merge. This decision brought about an overwhelming quantity of change which

essentially threw LSU-BR computing into a state of future shock. Within a

period of one to one and a half years the following changes were made:

1. The merger of the academic and administrative computer

centers.

2. Replacement of an IBM 360/40 and IBM 360/65 with an IBM 3033

(the first in a university).

3. Conversion from DOS to OS of the administrative center.

4. Doubling of the size of the administrative staff.

5. Revamping of development philosophy to a data base concept.

I GI
2
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6. 'Training of old and new staffin data base philosophy.

7. Layout plan to replace all administative systems.

Needless to say, it was extremely difficult to maintain an equilibrium,

much less to develop workable applications systems in the face of such change.
..

The priMary need for viable standards was apparent, but it was also

apparent that uost programming standards won't stay viable for long. With the

assistance of Gerry West of IBM, five computer center staff members were

sequestered for several days, to address the problem. Recognizing that we faced

an extremely difficult taks, out first step wag to review the "illnesses"

created by ou\r existing development methodology.

Many of the problems seemed to arise from the practice of treating

symptoms and not investigating cause. When a user came in with a proBlem, the

common solution was to write a prescription (program) and tell them they'd feel

better in a'week to ten days. .More time was needed working with the user to

determine the real basis of need. Obviously, this also requires a great deal

more effort on the part of the user.

Another problem was that analysis and programming were considered separate

functions with a distinct dividing line tetween them. But if programmipg is

the body of a system, analysis must be the mind. In a truly wholistic approach

one can only see these.as two phasgs Of one unified process. In medicine there

is an 'increased awareness that seemingly completely "physical" diseases such as

cancer and even arthritis are so heavilyinfluenced by anxiety and stress that

those mental problems may actually be casual. Support for thig reasoning is

even more apparent in the link between analysis and programming.. No really

successful systen. can be developed on the basis of a poor design. Standards

should address-nor only the programming funtion, but the,entire development

process from start to finish.

In previous develoPment practices the relationship of the user to analyst

or progrmmmer/user was like that of the patient to the doctor. The patient has

a problem which the doctor says magic words over, being sure tosnever let the

patient see that words are not really magic. Although the user is often

reluctant to take increased responsibility for the health of his own systems,

healthy systems cannot be developed without the involvement and understanding

of the user. Good applications development standards have to provide for some

method of communication between user and DP whereby each can fully understand
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what is being agreed upon. This is not possible if the analyst or programmer

insists on speaking in a jargon the user does not understand. Nor is it

possible when the user sees the DPer as totally responsible for bringing up an

application system:

In addition to these philosophical problems we identified some concerns

with the specifics of any ttandards. Do they provide the programmer with a

creative tool or a stifling burden? .If standards are,a list of rules, how do

you cover all stituations? How can you tell'when you've done what you're

supposed to? How do you keep them up to date?

By developing standards which take a more "wholistic" approach we hoped to

resolve all these problems and more.

DIE. STANDARDS

The Applications Develcpment Standards developed as a result of'our inves

tigation are structured around the five accepted phases of systems development.

Each phase is subdivided into tasks and every task has.a "deliverable" which

serves t document the project and to verify Ather the standards were

correctly followed.
Tt-

Each phase is followed by a signoff meeting wherein users and DP review

the progress and sign a document to indicate that they understand and agree

with what has been done. Each phase serves as a foundation for building the

next phase, so no processes can be skipped.

The first phase is the Required Definitions (RD). The objectiva of this

phase is to provide a thorough statement of the users needs. The user, of

course, is the principal participant in this phase. The tasks and deliverables

in the RD are

1) Requirements Structure The user and DP draw a. block diagram

showing the basic functions the user wishes to addtess.

2) Function Specifications Each block (function) of the

Requirement Structure is expanded into a more detailed function

flow diagram showing input and output.

3) Information Set Description Each input/output referred o in

the Fuhction Specifications is described.

4) ,SysteM Interface A brief narrative is written describi,hg the

nececisary interfaces between this project and other systems.

As indicated, these tasks are sequential and build from phase to phase.

When completed,the project leader circulates the RD documentation and obtainS

.

r,
4
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approval signatures from designated DP and user representatives involved in,the

project.

The External Design (ED) phase provides a general design of the Computer

Center's proposed solution to the user's requirements. User involvement is

still primary in the initial tasks of this phase. The phase includes:

I) User Information Set Designs - The user mu.st identify and

definegll data elements necessary to meet his requirements
,

and lay out screens, reports, and forms where this data will .

be collected and reported. These are based on the Information

Set Description form RD.

-, 2) Application Structure DP drws a hierarchical block diagram

showing what programs will be needed to accomplish the RD and

to produce the output indicated in thejiser Information Set

Design.

3) Demonstration Plan DP draws up.a plan.of exactlybow they

will dem nstrate fhe new system after its development.

4) Support Requirement DP identifies what hardware and soft-,
0

ware will be required for the pystem, who is responsible for

-obtaining these, and how long it w.11 take.

5) Evaluation of Available ApplicNon packages - DP and users

vsearch.for existing software that will meet the specified

needs.

After the ED, another sign-off meeting is held. If suitable existing

software is found the standardi must be applied to the implementation of eu

obtained software.

The Internal Design (ID) phase is an extremely technical process wherein

analysts and data base personnel are the principals. In this phase, the

program specificationsare written and the data base are designed. The tasks

are:

1) Program Specifications/Stored Information Design - Analysts work

with database administration to suggest data base structure.

Program Specifications are written.

2) System Run Materials - AnalYsts prepare flowcharts, JCL, run

instructions, etc.

3) Demonstration materials/Program Teat Materials Analyst prepare

the necessary data to properly test and demonstrate the system.

- 5 -
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After completion of the iD, the Program Development (PD)'\phase can begin.

Unlike the other phases,,the tasks of this phase are performed once for each

program. They include:

1) Program Design - The programmer devises a top-down program

designed from the specifications provided in ID.

.2) Logic Design -.The progrmnmer writes the program in pseudo-

code.,

3) Program Coding - The segments of the programs are coded.

4) Program Testing - The programmer tests the program.

Finally, the Demonstration and Installation (DI) phase addresses bringing

the systen into full production. The tasks are:

1) Preliminary installation - DP transfers programs from test to

production libraries.

2) System Demonatration - The Project Leader presents a formal

demonstration of the system to the user. This demonstration

was 0.anned in the ED phasn.

3) Installation- DP_executes the initialisation procedures of-

the system.

4) Development Completion Interim - After tnplementation, the

project is considered to be,"in development" for a time'de-
,

signated in ED. This proyides the user with time to verify

the system and to request correction to unplanned short-comings.

The sign-off for this phase occurs after the interim time has elapsed.

From that point forward the system is no longer in development and all changes

are treated as maintenance.

ADMINISTRATION OF STANDARDS

These standards, like any others, cannot live without updatei modification

nnd review. To this end a Standards Committee is appointed by the Director of

the Computer Center. The Committee is responsible for seeing that the stan-

dards are kept up-to-date. Persons wishing to modify the standards or to

deviate from them for an exceptional reason may do so only after filing a

formal request to the Committee.

Ihe Supervisory Analyst in charge of each applications development area is

responsible for seeing that all systems developed in his area are in compliance

with standards. He also is responsible for seeing that persons under his

supervision are trained in standards usage and provided with resolution of
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HOW SUCCESSFUL ARE THEY?
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These application development standarda were implemented in July 1979.

Since then the computer center'has,completed Admissions, PierchJing, Alumni,

Fee Bill Systems, and TraffiC"Fines/Vehicle kegistration.

, A System Personnel Information project and Treasurer's Office System are

scheduled for implementation very soon. Other systems.currently being

developed using this methodology include Registered Student, Payroll/Personnel/

Budget/Posftion Control, and Accounts Payable.

The Admissions System wap the first application of the standards. If

suffered mogt of the impact of the learning curve as well as the problems caused

by ete other changes taking place at LSUBR. Since that time both users and DP

have become relatively accustomed to the standards. In interviews with

representatives from both areas some disadvantages and advantages of the new

methodology become apparent.

COMPLAINTS AND PRAISES

IT TAKES SO if,ONG. User's have complained loudly about how long it takes to

develop a system un'der this procedure. However, these same users were accus

tomed to the "Take two of these, you'll feel better in a week to ten daye

approach, so there wasland is some adtpAment necessary. Also; when asked

which portion of the procedu'reqshould be removed to shorten the process,
,

most

users recognize each step as a necessary and valuable exercise. Themost time

consuming portion is the User'Information Set Design in ExternalIDesign: In

this task the user has to define each data element and lay out all reports,

screens, and.fornos.' Although most of the groUsing arises during this step,

most Users readily accept the-necessity of'the tedium.

Too mita PAPER WbRK. There is a complaint about the volume of paper' that

comes from this method. Some .of the paper produced has been identified as re

dundant and is recommended for deletion. This complaint has a counterpart

'praise in the fact that the amount of dodUmentation minimizes &mbiquity.

Perhaps this is an area where one must choose an unpleasant methof to obtain a

highly 'desirable result.

THE USERS WANT TOO MUCH. 'This, of course, is not a complaint toward these
.. .

standarda, but a general widespread situation. These standards do not address

a solution to this p'roblem'but do at least ascertain that the scope of the

a On.
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project is well defined. Smme improvement may be possible in identifying how

the scope could be narrowed.

THE USERS ARE NOT ALLOWED INPUT Dr THE STANDARDS. This is a very valid'

complaint. Since the users are an inte ral part of the methodology, their in-

put is invaluable. The users are the pi incipals in phe first two phases and

should be given more control over the pirocess.

THE SCHEDULING AND TRACKING PROCEDURES ARE NOT ADEQUATE. Although the
1 ,

standards specify a projected schedulelat the end of each phase, this task is
I

not always accpmplished. In addition, very little is done to compare target

dates with actual completion dates aft r the fact.

IT IS HARD FOR THE USER TO FULLY pNDERSTAND AND MONITOR THE TECHPICAL

PHASES. The-Internal Design and :Prog+m Development phases are highly tech-

nical, yet the user is expected to agtLee and approve of materials he may not
---:-..----

understand. Maybe great care is necessary here to make sure the terminology

used facilitates user involvement. Also, maybe greater training is needed for

the user liaison.

TOO FLEKIBLE/HARD TO MONITOR. The standards do not set down rules for

exactly how each tcsk should be accoMplished, rather, they speficy what the

task is and what deliverable is reqUired as a result. This creates a situation

where all progranmers and analysts May not actually carry out the task in a

uniform fashion. The disddvantage is that supervisory, personnel must make a

subjective tidgement to ascertain that the methodology used is not a,"bad" one.

Reports are that this evaluation varies from supervisor to supervisor.

NO FEASIBILIT1 STUDY. Tne standards do not now include any cost benefits

analysis or feasibility study.
0

THE STANDARDS HAVE NOT BEEN KEPT UP-TO-DATE. 'Although a standards

committee was established, meetings are infrequent and, to date, no changes

have been made.

It is reassuring to note that the majority of these complaints are not

attacki on the PhilooPhy of the standards. Philosophically the methodology,

seems to be a success. In praiSe of the procedure both users and DP have cited

benefits primarily in the area of communication.

USER IS INVOLVED THROUGHOUT. Using this methodology there iS no "passing

of the baton" from user to DP. The user is an active participant in all phases

of development.

(16-7

- 8
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RESPONSIBILITIES OF USER AND DP ARE DEFINED. The standards specify who

is responsible for each task as well as who must review and approve the output.

SELF-DOCUMENTING. The deliverables required by standards provide complete

documentation of the project and of the decisions made.

MINIMIZES MISUNDERSTANDING. Since both user and DP have to review and

approve all phases, very little ambiguity is tolerated. Since the standards

Specifically indicate that DP terminology,is to be avoided as much as possible,

the user is not asked to learn a new vocabulary.

FLEKIBILITY. Programmers and analysts are allowed a degree of flexibility

in carrying out their tasks rather than being required to abide by a rigid set

of rules.

MINIMIZES MID-STREAM CHANGES. This results from two facets of these

standards. First, the thoroughness with which the need and scope are deter-

mined help to reduce oversight. Secondly, the provisions for how to amend a

completed phase provide documentation.for exactly what will be required. Thus,

when a change is encountered both user and DP have a better idea of the

potential impact of the cl;ange.

SUMMARY RECOMMENDATIONS

The wholistic application development philosophy LSU adopted has proven to

be a sound one. The standards devised to reflect this philosophy have run

through hills and valleys but are apparently worthy of continued use. Although

problems exist,, most of theSe could be reduced or remedied.by a few modifica-

tions in the standards themselves or the administration of the stdndards.

'Some suggested improvements include: ,

1) Involve the user more in the development of the standards.

Nave two or possibly three users on the Standards Committee.

2) Increase the activity of theStandards Committee. Have it

meet at least quarterly. Change the standards in places 0

where they apparently fail. If standards are not modified to

keep-up with the time and to respond to the needs of the users

and DP, they will die.

3) Iwprove training for both users and DP in the philosophy and

applications of standards.

4) Add a feasibility study or cost analysis procedure to the

Requirements Development phase.

5) Move the search for application software packages either to precede

.0
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the External Design phase or to be done simultaneously with the

firat task of that phase.

6) Give greater control and responsibility to the uier in the

Requireients Definition and External Design phases.

7) Eliminate the DemonstrationaPlan task from gp ai it does

noL appear to be fruitful.

8) Beef up the scheduling, tracking, and projection procedures

to provide better control over the project.

The primary requiretent for continued success of these standards is an

active Standards Committee. There appears to be solid management support for

the standards themselves-and the users are getting accustomed to and enjoying

the involvement the standards require of them. But the standards will, as many

do, become obsolete if left unattended. lhere are probably many detailed

improvements which could and should be made to the standards other than those

suggested above. By encouraging and responding to user and DP suggestions on

improvements, the Standards Committee can ascertain that this sound methodology

will be viable for years to come.

- 10 -
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AUTOMATING THE CLERICAL CONTROL FUNCTION IN DATA PROCESSING

Jack Bennett

Technical Support

Administrative Data Processing

University of Georgia

Athens, Georgia 30602

As data processing systems evolve and become more sophisticated, increasingly

.higher demands are placed on control-function personnel to understand, submit,

check and balance complex production systems and networks. A paradox has

Aeveloped in many production shops, in that control personnel are needed

during regular working hours to interface with external users, data entry

personnel, etC., while the running of production work is done in off hours when

control clerks are not present:for detail balancing and verification. This

results in the practice of submitting large numbers of jobs and "HOPING" every-

thing balances in the morning. The failure of jobs to run properly can cause a

significant rerun=problem. This paper describes the techniques, operating

philosophies and software in use at the University of Georgia that appreciably

alter the "SUBMIT-HOPE-RERUN" type shop.

The system at the University of Georgia is known as Integrated Data Processing

Control System (IDPCS). Instead of wading through hundreds of JCL listings

each morning looking for problems, balancing totals, etc., this system allows

for true "management-by-exception" by alerting appropriate peti.sonnel, that

proklems have occurred, and giving them some indication as to the mature of

the problems. IDPCS is.NOT just a condition code checker; it actually

validates that a job ran Correctly by checking totals, validating that data-

sets were catalogued, etc., as a control clerk would do.

IDPCS requires NO changes to application programs. IDPCS can validate any job

step including sorts and other utilities. IDPCS is NOT a scheduling system

but can be used to augment a scheduling-system if one is installed.
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AUTOKATING THE CLERICAL CONTROL FUNCTION IN DATA PROCEiSING

Intoducti2n 12 nt gaixtmaitx 2f itt2E2i1

The University of Georgia is the oldest state chartered

uni vet sity -in-Irmerica.

Iodated in Athdig--70 miles east of the capitol city, Atlanta.

In Fall Quarter 1981, the enrollment was Approximately 25,000

students in 13 schools and colleges.

Office of Administrative Data Processing

The Office of Administrative Data Proctessing provides

conputer,based information system services to the administrative

departments of the University of Georgia. This se'rvice

primarily involves: maintenance of currently existing user data

processing systems, modification and expansion of current

systems, assisting and/or training user departments in obtaining

various ad hoc reports, development of nstate of the art,' user-

oriented application systems, and provision of data entry and

'control serviceS for administrative users. These services are

provided through three departments: Student Applications,

Business Applications, and Control and Data Entry.
c,

BickgEound

As data processing systems evolve and become more

1



sophicated, ! increasingly higher demands are placed on the

control function personnel to understand, submit, check and

balance_complex production systems and networks. A paradox has

developed-in many _production_ shopst_ _in that control personnel

are needed during regular working hours to interface with

external users, data entry personnel, etc. while-the running-o

production work is done in off hours when control clerks are not

present for detail balancing and verification. This results in

the practice of submitting large numbers of jobs and "HOPING"

eierything balances in the morning. .. The failure of jobs to run

properly can cause a significant rerun problem. This paper

describes techniques, operating philosophies, and software in

useat the University of Georgia that can appreciably alter the

"SUBMTT HOPE - RERUN" type shop. The system at the University.

of Georgia is known as the Intergrated Data Processing Control,

System (IDPCS) . Instead of,wading through hutdreds of JCL

listings each morning looking for problems, balancing totals,

etc., this system alTorws for true nmanagement-by-exception" by

alerting appropriate personnel that problems have occurred, and

giving them some indication as to the nature of the problems.

IDPCS .is NOT just a condition code checker; it actually

validates that a job ran correctlY by - checking totals,

validating that datasets were cataloged, etc. as a control clerk

would do.

IDPCS requires NO changes to application programs. IDPCS

can validate any job step including sorts and other utilities.

IDPCS is NOT a scheduling system, but can be used to augment a

- 2 -
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scheduling system if one is installed.

contrdl Functions

In production data processing_installations,',the control

_ department tail_he_cmce_rn_ed_Witl_cl.egicing_f____,balangilig_a.m4

validating of job outputs to_ assure that all jobs have run

correctLy and in the proper seguence The .control department

-shOuid also have sone historical record of wha run, when it

was run, and what the results were. When a!problem does arise,

the control department-is expegted,to produce an audit trail of

JCL listings of jobs involved with the problem. tDPCS is a

production environment, control support utility that can assist

with or totally alleviate the control perSonnel of these duties.

.Integtated Data litocessing Contr2I System

IDPCS is heavily oriented toward TSO and uses TSO

extensively in the background mode. , 5740-XT6, IBM's TSO

'BiCkground Command Package irhich is an extension of TSG, is

required by IDPCS. The IDPCS user is assumed to use TSO as the

main "tool" for creating and maintaining the datasets

(libraries) used by upcs. IDPCS is divided into three major

facilities that perform' clerical control type activities. The

three facilities are the Job Post Processor Facility, Log-Trace

Facility, and Output Stacking Facility. These three facilities

may be implemented independently of one another, but are

" 9
4 tl 3
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designed to work as a unit.

JOU POST PRDCESSOR FACILI7

This facility is the nheartfi of IDPCS. It provides for the

moving ofjob 'output from theOS--s-poolto a user dataset, then

performs checking and validation of the job. The dots Validation

Function is implemented at the JCL LEVEL. NO CHANGES ARE

REQUIRED OF ANY SOURCE PROGRAMS. -The Function is totally

language independent and usable on ANY type program including

sorts and other utilities. This means that any job or job step

that can be validated by a control clerk can be validated by

JPP. The Job Validation Function provides for :

1. The checking and balancing of any type job

2. The storage and retrieval of balancing totals and

other pertinent information.

3. The notification of multiple TSO users of a jobs

completion status

4. Provides for job submission based on prior iob results

J'PP Concept:

Tt is TSO's ability to routa utput from jobs back to a

terminal that makes JPP function Jobs do NOT, have to be

submitted via the TSO-terminal for t s output option to work.

To "trapN job output in a TSO hold 'stittks requires a simple

change of the output class in the SYSOUT Dri cards and the

483
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MSG .16S in the JOB card. By using TSO yin the baókground

I

(1 tch) and issuing the OUTPUT command with the "IiRINT TO

- A/TASET" option,s,"OUTPUT jobname(JOBjobM) PR('dataset,)", batch

job printer output can be placed in a data file. Only the job

output needed fot job validation is "trapped" and placed in the

data file. Other outputs, such as large reports,- can be held

until after job validation and then be released by JPP. For many

jobs, the JCL Messages may be all that is needed for job

validation. After the job output is in the data'file, a program

can check this file for the "key" elements that constitute the

valid running of a job (i.e. cond. code values, datasets

cataloged or-Ueleted, etc.) . Totals that were stored by earlier

jobs (such as sort or master file totals) can also be checked.

It is important to emphasize that all of this has been made

available by changing only the output class in the current JCL

and "attaching" a JPP Job to do the checking and validating. The

overhead of having an additional job (the JPP job) following

each key production job is minimal. Most will take less than

one minute of REAL time and will be running in ofi hours when

most shops have a few minutes to spare. JPP requires a SCRIPT

(PDS member) for every production job it validates and a STORAGE

(PDS member) for each total or data component to be used and/or

saved. These PDS libraries are minimal in natdre also.

SCRIPTS:

JPP uses a very simple script tchnique to validate jobs.

These scripts are 80 byte records and are stored as.members of a

- 5 -
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PDS. This allows for the use of T50 editors as the service

"tool" for scripts. The scripts contain only information to be

,looked for and are checked against the "trapped" job output,

line by line. In Many cases the "trapped" output needed for

validation may only be the JCL listing. In the script, you

provide the location (print position) in the line and the length

to be checked along with a literal to be checked for and an

operator to be used.

EXAMPLE:

2 3 4

1234567890123456189012345578901234567890

05109=COND CODE,

485',

This script record says look in print position 51 for a

length of 9 for the words COND CODE. After this is lOcated, a

second script record would probably follow that would check the

actual cond. code value. It might look something like this:

EXAMPLE:

1 2 3 4

1234564890123456789012345678901234567890

C 06104<0008

,This script record says Continuing on the same print

line("C") where COND CODE was found, look in print position 61 -

64 for a value less than 0008._

- 6 7
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These examples are basicallY how all scripts ate wiitten.

A script is just a collection of continued and non-continued

script records in the seguenCe that they appear in the "trapped"

output. Each script record must be satified before the next

script record will be considered. Mote that the cOntinuation

technique is different than ill; most other utilities. The

continuation "mark" (a non-blank character in column 1) is

placed Oh the 'continued script record. You may have as many

continued script records following a min-continued script record

as you need. All script comparisons are Made as characters

unless the "numeric option" or the "accumulator option" is

invoked.

LOG-TRAcE FACILITY

The Log-Trace Facility implementation will dePend on how it

is utilized by the user and/or installation. The following

discussion assumes that the Job Validatinn Function is being

.used. The reader should note that th,e same batch TSO step used

to submit JPP could be Used to do dust Ahe log-trace functions,

The Job Validation Function producas at the user option a "LOG"

file and a "LOGMSG",file. These two files are the basis for the

Log-Trace Facility. The LOG file fer a job contains three type

of information:

1. Status of the job's validation run

2. OS Job start and stop mess,ages

3. OS data management supervisor messages
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_If a failure occurs it also has information,about

which script record it was on when it failed.

There is also a job name, date, time record at the

beginning of each LOG file which.is useful in the retrieval 'bf a

Log when the Output Stacking Facility has been utilized. If the

user has a "stacked" set of Log files Eor multiple jobs and/or

multiple runs then various reports are ivailable from the Output

Stacking Facility.

The LOGMSG. file can be used to provide a daily record of

what jobs were submitted, what jobs have run, and what jobs are

outstanding (Lei "Missing In Action"). The LOGMSG file is used

by JPP to indicate not only that a job has run, but- also if

additional jobs are submitted by the JPP job.

The tecords in both the LOG and LOGMSG files are date a7cl time

stamped which,provide the information about what was run, and the

sequence which it was run in.

Tha LOGMSG files from the previous dap.s produdtion runs can be

combined and from the combined file, a register is produced of

what was submitted and/or,run. From.this daily register, the

"Missing,In Action" Report is produced as well as'the "Stranger"

_Iyport. The "tqA"Teport show's Jobe that were submitted for

" which no disposition message is found. The "Stranger" Report

shows jobs that 'have "Run" messages bftt no submission mesisagep.

IDPCS provides the user vith'a basis and a means foi "management

by -exception" of the control environment. :The Log-Trace

Facility is the audit trail of what was submitted and run, and



488

provides for:

-. job submission logging

job termination logging

- jo'b trace reporting

"Nissing-In-Actions reporting

"Stranger,' reporting

OUTPUT STAdKING FACILITY
. .

IDPCS can be used to remove the stacks of paper sitting

around in offices, closets/etc. IDPCS can place these listings

on tape to then be printed off on an,flas needed,' basis. lhe

Output Stackinci Facility can operate ip severaL different welts

depending on the needs of the user. it can operate on datesets

,such'as thOse left after the Job iost Processor has valideted a
.

job or jobs.: These datasets must meet several User defined

criteria. A dataset to be stacked must be prefixed with a high

level index of the user's choice. The .dataset must also medt

the attributes that are...specified by the user. The attrauets
4

are BLKSIZE, LRECL, RECFM, DSORG. The Output'Stacking Faciliti'
4

checks the.system catalog for datasets'that -meet thd criteria,

then builds a jobstream and submits it: Normally' this lob

stream consists of two steps. The, first step of thejobstream

copies tbe datasets to tape; vthe second step deletes t.4 ''eppied

datasets. Naturally, the lóbstream is only submitted if tbere

are dataseis to-be*stacked.

The Output Stacking Yacility also provides b means eife

9
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stacking all jobs on the output queua (in TSO kold,Class) that

belong to a particular user. This TSO USER-ID would probably be

used only for this output stacking purpose. The stacking of

"jobsn is done by causing all tha Jobs to be output into

datasets, and then using the regular stacking process. The

Output Stacking' Facility is the historical record of each job

run and ptovides for:

- spooling to tape of validated and/or

unvalidated job outputs

- retrieval of spooled output by date and/or

'job name

- reporting from spooled output (average real time,

average cpu time, etc.)

- queued output selection for spooling

SUMMARY

The Integrated Data Processing, Control System is a

production control support utility system which can assist

control personnel in, the performance of the jobs. The concept

used in'IDPCS of one job evaluatingto the results of another job

has many other uses. The ability to select alternate processing

ths with 'this concept, makes the potential uses almost

endless. This paper has explored only one of the many potential

applications of'thi concept:

- 10 -
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ONE PROFESSIONAL'S EVALUATION CRITERIA
FOR HIGHER EDUCATION COMPUTING:

HOW DO YOU RATE1

An interactive session with audience
participation and discussion invited.

Presentation by Frederick A. Gross, President
Systems (lc Computer Technology (SCT) Corporation

Four Country View Road
Malvern, Pennsylvania. 19355

December 3, 1981
CAUSE '81 National Conference, Track VI

Criteria used by a (Private Sector) computing professional to evaluate data

processing in some 200 colleges and universities are discussed. Key factors

relating to successful operations as viewed by the professional, the institution

or client, and actual users are reviewed. All computer resource related areas

are exploredacademic administrative systems, personnel, 'management,,

computing bndget, return on monies invested, etc. A summary of related

findings, along with evaluation ,criteria, provide a succinct &view of current
. _

1980's ROI and state-of-the-art in higher education computing. Account-,

ability and evaluation criteria include:, user satisfaction; staff motivation;

csioning (training replacement); budget control; technical delivery; and return

on investment.

4 81
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ONE PROFESSIONAL'S EVALUATION CRITERIA

FOR HIGHER EDUCATION COMPUTING:

HOW DO YOU RATE?

Let me first emphasize that my observations, evaluations, and recommendations

are generic to higher education computing nationwide. I want to begin by reiterating one
of the many key points proposed by Dr. Arnold R. Weber in his keynote address, "The
CEO's View of Administrative Systems." In this decade of the 80's, all of us are keenly
aware that in light of spiraling inflation, budget cutbacks, stabilized student population,
increased competition among sister institutions for quality administrators, faculty, and
staff, and all those various influences which are impacting the realm of higher education,
there is a critical need for thorough and proper evaluation. Pm sure Dr. Weber expressed
all our sentiments when he challenged CAUSE attendees to "help me measure my return
on the computing investmentmy ROI." Therefore, expanding on Dr. Weber's theme, I
will point oat key ROI characteristics io that you will be better able to focus on whether
you're getting your money's worth from your institution's administrative computing.

Two points need clarification before discussing any of the various return on invest-
ment (ROI) criteria. First; each computer center director and/or senior-level administra-
tor responsible for data processing has a definition of ROI; therefore, it is important to
remember that these are strictlY my selected criteria. Secondly, the concept of Rob as
Dr. Weber has already indicated, is not only a critical computing issue for the 80's, but it
constitutes-a-most appropriate CAUSE special presentation theme. It represents a corn-
mon denominator between all colleges and universities--regardless of type, size, mission,
and, of course, budget It also q_o_nslitutes_an_aspect of the higher education function
which can definitely be measured. On these bases, my agenda for today evolves around
two basic themes. First, I want to share with you my opinion of ROI and howl view and
assess both sides of the return on investment formula. This involves first examining the
investment side, and more importantly, how it is measured. I will share with you some of
EL findings, and deal with some possible solutions.

A second major theme will be to provide you with some insights on how to assess
your own ROI so,that you can apply them to your own staffs and unique operational envi-
ronments.

409
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As President of Systems (lc Computer Technology (SCT) Corporation, of Malvern,

Pennsylvania, my experience and background encompasses thirteen years of extensive

involvement with and participation in.higher education. Since 1968, I have surveyed or

worked with over 300 colleges and universitiestwo- and four-year, large and small,
public and private, single-campus institutions and multi-campus districts, from New York

to California and Puerto Rico to Alaska. From each of these involvements, I have had

the opportunity to identify probleins and formulate solutions.

I have further had contact with people at all levels surveyed and client institutions,

including DP directors; trustees; presidents and chancellors; vice-presidents for finance,

administration, student services, and academic affairs; not to mention provosts, deans,

department heads; computer guidance committees; both individual users and special

interest groups; and faculty, staff, andstudents. In'addition, I am privileged to have in

my own organization over 100 former directors of college and university computing.

.From the California Institute of Technology, the University of Southern California, and

the San Diego and San Francisco Community College Districts in_the West to the Univer-

sity of Illinois, The University of Texas System and Cuyahoga Community College in the

Midwest to Genesee Community College, tIi Massachusetts Institute of Technology, and

Temple University in the East, long-term engagements have given me ample opportunity

to assess a broad range of problems and subsequently formulate and implement realistic

solutions.

Let's first examine the investment side Of the ROI formula. What are we spending

nationally for administrative computing? Acknowledgements are due.Chuck Thomas an'd

the CAUSE organization, as well as The Chronicle of Higher Education for gathering and

disseminating the following information:

THE INVESTMENT
BuDGET BREAKDOWN OF HIGHER EDUCATION:

AN $80,000,000,000 INDUSTRY

AIS Budget as Percentage of Total Operating Expenditures:
5% of institutions spend less than 1%

4. 28% of institutions spend from 1 1.9%
26% of institutions spend from 2 - 2.9%
17% of institutions spend from 3 - 3.9%

"24% of institutions spend 4% or more

With average of 2.5%, then $2,000,000,000 is spent annually
on computing nationwide.

d 0 ,
-2-
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If we assume from this breakdown that the average institutional expenditure on

administrative computing is 2.5%, then approximately.$2 billion is spent annually on

computing nationwide. While this is a broad estimate and certainly includes more than

just expenditures for administrative computing, it nevertheless represents a sizable year-
ly investment for one of the most important functions within higher eduCation tOday.

Further examining the investment side of the ROI formula, look at this budget

breakdown on how we are expending this $2 bill* dollars per year:

BUDGET BREAKDOWN OF HIGHER EDUCATION
AN $80,000,000,000 INDUSTRY

Average Percentage Breakdown of AIS Budget by Category:
53% of expenditures are for staff
28% of expenditures are for hardware
3% of expenditures are for software
2% of expenditures are for communications
14% of expenditures are for other

With average of $2 billion spent annually on computing
nationwide, then $1,060,000,000 is for people.

My experience leads me to believe that although this 53% expenditure ratio for staff

may be slightly high, there is no doubt that; with DP professionals becoming scarcer, this

percentage may go as high as 70% in the next three years. My experience also indicates

./ that the 28% figure for hardware expenditures-may be low, especially in light of the

"hardware revolution" i.e., smaller, cheaper, more powerful mainframes which are

currently inundating the market.

The key point to be gleaned from these breakdowns is in the people figure. If

approximately $2 billion is vent annually on computing nationwide, then, $1,600,000,000

a year is expended-for people. That ionizable investment for the variety of directors,
managers, analysts/programmers, and clerical support staff necessary to operate higher

education's computing resource.

<,

Let's next examine the other side of the ROI equationthe return on that $2 billion
investment.

If we were to take a snapshot of higher education administrative computing today,

how many institutions would have student information, financial accounting and manage-



49

inent, and human resources information processing in true data base environment. How

many would be. using the latest hardware and have an adequate high caliber staff operat-

ing under the best cost/performance ratio with a high computer literacy level of admin-

istrative users and would receive "A" or "B" grades for computer center responsiveness if

users were polled?

Since this snapshot describes few, if any institutions, several imperatives become

apparent. First, the concept of a "true" data base environment is without question the
'nationally recognized trend. In fact, it was the CAUSE 1980 National Conference theme.

One year later, I wonder how many oflast year's attendees recognized that concept as

the wave of the future and have indeed planned for or achieved measurable strides toward

that end within their DP centers.

The snapshot analogy indicates we are not getting a good return on that $2 billion

invested. Let's examine the details of how I measure the return side of the ROI formula.

What are we actually receiving for the $2 billion invested? In measuring this aspect of

ROI it is critical to identify what it is that should be measured.

My first measurement cririon is people, primarily because they represent the
largest ROI formula expenditur,eover $1 billion yearly. In examining staff caliber and

personnel performance, it is necessary to break out the people resource into two groups

the management level and the technical staff. This distinction is significant because .

managers are accountable for the investment being made in the technical staff.

I evaluate my own directors and managers by asking the follOwing questions: for

my investment, do I have sufficient depth and experience leyelsiilhalkind...othadge..t

success are they promoting? Do I have an ombudsperson who is able to get the most

from increasingly scarce funds and tighter budgets? Have they developed and implemen-

ted a comprehensive master plan which, in essence, is a "quality DP blueprint?" Are my

managers using this master plan as both an evaluation tool on one side and an

expectation tool on the other? Is each manager creating his own clonea true, equally-
capable peer who could adequately fill his shoeswithin an acceptable timefraine and
without loss of professional capability or performance?

From a technical staff perspective, I examine several related indicators by asking:

Do I have sufficient depth and experience levels? Do I have people who exhibit both

-4-
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technical expertise and professional commitment? Are they involved in development and

training activities to stay abreast of current technology? What waste coefficient am I
experiencing in turnovdr? How much time, money, and knowledge am I losing when

people leave and I'm forced to restart projects?

WI's, second measurement criterion is what I term administrative systems responsive-

ness. I choose this criterion because it's why data processing centers are in business and

it is undoubtedly the most highly visible aspect of your DP operation.

To begin this assessment, I focus on the current state of administrative systems in

an institutional environment. What do we have workingright nowtoday? Do we have
fragmented, static systems which are not linked and which are draining hardware and

people resources, or do we have an efficient, integrated, data base concept?

If we are changing from the old, obsolete technology to the new data base concept,

which data base is being selected to adequately respond to user needs, and at the same

time accommodate the necessary potential for cost-effective systems development?

Do we experience recurring high maintenance costs on existing systems or are our

budget and people resources dedicated to development of state-of-the-art, on-line sys-

tems? Other related questions include how much maintenance development as opposed

to development activities is acceptable? 80% vs. 20%? 60% vs. 40%? Are jobs pro-
duced on time and within budget? How many dollars are expended yearly to maintain

obsolete applications? Are our current systems batch-oriented or, at best, a make-shift
combination of both batch and on-line configurations as opposed to a truly interactive,
state-of-the-art, data base applications environMent?

All these considerations are related to administrative systems responsiveness and

lead to the need to evaluate our administrative systems problems, and consequently lead

us toward a "make or buy" decision. Should we "reinvent the wheel" in-house, knowing

that millions of dollars must be utilized to build such systems froin scratch? If we buy

outside, what applications best fit the needs of our institution's users?

We all recognize the scope of these decisions, but I question whether we recognize

the trend to cost and time savings realized by purchasing already-developed software

applicalions which can be quickly and cost-effectively fine-tuned to meet unique
institutional needs?

4.igG -5-



Let's look next at my third measurement criterionhardware utility performance--
which represents approximately.28% of higher education's national computing budget.

bn the surface, it would appear to be relatively simple to gauge whether or not your

hardware is performing. But is it really that simple?

When you assess hardware responsiveness, one of many aspects to consider is reli-

ability. In addition, is there contention between administrative and academic users of

this hardware? Are you buying more cycles th overcome poor software? All of these

issues complicate any evaluation of hardware performance.

..,

Experience has shown me that the one most visible aspect of hardware evaluation

is most frequently overlooked. Consider your hardware from a cost/performance perspec-

tive. Have you purchased current hardware technology at today's reduced prices, or do

you have older hardware technology purchased years ago under long-term financing stipu-

lations? I'llis is why I point out to certain institutions that they are "locked in" to what

is already obsolete today for the next three to seven years!

I.classify my fourth measurement criterion as user satisfaction level. Experience

again shows me that many institutions do not evaluate this criterion objectively when

they measure ROI. The users are your customers and, as I suggested before, the very

reason you're,in business.

t
There is an excellent way of evaluating how well you are performing in this respect.

Go to your filing cabinet; pull out the "plaudite" and "implaudits" tiles, and compare

them side by side. Are there more complaints than commendations? Is there an equal
representation distribution among registrar/admissions, comptroller, payroll/personnel

constituencies? This perusal can be much more revealing than merely counting "well

dones".or complaints. Plaudits/irnplaudits records will provide you valuable insight into

the level of user "computing literacy" within your institution. It goes without saying that

those user groups you have educated to both the potentials and limitations of your DP

center are those most willing to understand your problems and aceept whatever short-

comings they (and you) might be experiencing.

A vote of confidence is one way to test user satisfaction levels, Simply ask them:

would they r'ehire you? Then ask how they measure the responsiveness of your new'sys-

tems? Are they impressed with the operations and production reliability of your center?

-

, -6-
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Do they have confidence enough in you to ask you to diagnose and redefine their ineeds,

or have they ever suggested that you buy consultation services froni the outside to assist
in diagnosing your own center?

To summarize, my four measurement.criteria on the "return side" of the ROI for-
mula are the areas of staff, systems, hardware, and user satisfaction. I strongly suggest

you apply all four measures to your individual institations. -You may be surprised by what
you find.

Let me rim share with You some typical findings which result from application of

these four ROI measurement criteria. Remember the bases upon which I can draw such
conclusiOns: surveys and evaluations in over 350 institutional settingslarge and small,
two- and four-year, private and public, single campus and multi-facility districts, through-

put the nation; remember that my findings reflect what I have discovered in a majority
of institutionsnot an isolated exception here and there. Accurate as my findings may
be, they should not be misconstrued as critiCisms; they represent a basically "inherited"
set of conditions.

When I examine staff caliber and performance, I frequently find only one senior
manager or key technical person, with no clone "in the wings" who has comparable depth

of experience. This puts any DP center in a vulnerable position; two minds are certainly
better than one, and a management team of three is certainly better than twO. Also, I

find either a nonexistent or outdated master plan typified by lack of control over expec-
tatitins and-priprities, awl the untenable-psition- ornot b-eingable to--evalate oomputer
center performance.

I have further found an interesting dichotomy: in some settings, there is no turn-
over; in others, annual turnover bas reached as high as 50%. This, no doubt, explain.;

why, on the average, turnover in the higher educational data processing environment is

approximately 25%, but I contend that whether 0% or 50%, both environments are in
trouble. In one case, personnel have become stale; in the other case, in addition to costly
waste, the center has become a training ground for DP professionals drawn away by pri-

,
vate sector and industry competition.

I suspect the low expertise level that I so frequently run into is not only a direct
result of turnover from industry competition, but probably also reflects minimal staff

A
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development and in-house training programs to keep DP personnel skills current with

state-of-the-art technology.

0

When I apply my second ROI evaluation criterionadministrative systems responsive-
,

nessI find the vast majority of higher educational institutions have a "patchwork quilt"
of fragmented, static, non-linking applications. Believe it or not, moretthan 50% of

these systems feature 1960'5 software, with the corresponding high user manual direct

labor costs, extreme frustration, and thousands of programs!

Because these systems are mostly batch or on-line makeshifts, the "cry from the
field" is for conversion and mort conversion! Today's state of the art is data base tech-

nology, and DP professionals in higher education certainly do not want to catch up with

today's technology five to seven years from now.

Fragmented, obsolete software explains my third findinga high maintenance pro-

file which creates two major problems. First, there is a large documentation task asso-
ciated with these older systems and second, the resulting turn offs of technical staff

\\personnel. When they come to vilize that the great majorily of their time is spent'in
m4tintaining an outdated applicatcon, the lure of high salaries and of a creative, challeng-

ing, exciting environment in industrial data processing becomes more compelling.

My experience verifies the trend toWard buying new applications when institutions

are faced with a make or buy decision. It's interesting to note that last year's National

CAUSE Conference reinforced that posture, and I have subsequently found less reinven-

tion- of the-wheel. In fact,- -even the largery prestigiousschocls, sucha& the,University of

Illinois, Temple University, USC, and The University of TexasSyste:m, have opted to

purchase administrative applications in spite of all their resources. What I do find cur-
\

iOus is that not all institutions are actively and aggressively pursuing this prudent, cost-

ef f ec tive apprdach.

\
From a hardware utility performance perspective, I unfortunately find a major

emphasis toward buying more cycles. This appears to be an attemp \to solve the conten-

tion problem between academic and administrative users, which is baOcally a software

problem. On a more personal level, I conjecture that, in some cases, ft's a futile effort

to ease the pint of not adequately answering user needs.
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I have further discovered an inordinate, nationwide investment in old technology,

with the restrictive encumberence of long-term financing associated with those products

which are already obsolete. This limited hardware capability serves to further fuel ,

administrative contention and frustration, Mr le also creating a.trend toward prolifera-
tion of mini's and micro's as a way of offering to users a "band aid" solution.

. Applying my fourth criterion, user satisfaction level, produces some of the most

interestingand alarming-qindings. In a great majority of cases;the customers are
simply not happy. The "implaudits," user-complaiat file dominates, because in most

cases there is
0
one user thai gets preferential treatment. I call this the "favorite user"

syndrome.

Iinevitably encotinter a low level of user computing litera4, due in most cases to

lack of budget and support staff.

When I ask users if they would rehire their DP management, I receive mixed reac-

tions. In rating these findings, there is a level of satisfitction in the responsiveness of

new systems; there is mixed confidence relative to production reliability; and unfortun-

ately, a low level of confidence in their perceptions of the DP center's diagnostic and

consultation services. All these factors have contFibuted to the new trend toward dece'n-

'tralized staff growth based simply on user frustration with the central MIS function.

I am convinced that, on"balance, if you were to apply my findings candidly, you

could not help concluding that on a national scale, the return on the $2 billion a year

---administrative-com_putino-investment is low!

How can we begin to adequately address the appalling waste resulting from such a

low return on our computing investment? Let me suggest some applicable, proven solu-
tions.

First, it is necessary to apply the various measurement tools that i have outlined

today to your current environnfent. Before anyone can establish a A'solution

environment", staff, systems, hardware, and user satisfaction must be honestly and
objectively evaluated.

-9-
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When these four areas have been assessed and documented, you can begin defining

and implementing solutions.

4 Step one is to meet with your in',.ernal staff, sharing candidly with each of them

your findings.. Do not blame your institution's administration, but meet with' the intent

of explicating the problems and subsequent requirements. Outline a solution matrix,,

priorities, and, of course, budget allocations necessary for these proposed improvement

steps. There is absolutely no need to pay a consultant a large fee when there is assis-
tance available from both software and hardware firms (which incorporate assessment

and plhnning aCtivities'as part of standard services delivery), or from your colleagues in

sister institutions who have already experienced such an improvement process before and

who would undoubtedly offer advice for a reasonable fee.

Secondly, meet with all user groups to clarify the defined problems and require-

ments, and to sharewith them your proposed solutions. At this point, it is hnperative to

request a vote of confidence in these planned improvements, because without it, the

solutions Will never work.

The thirb step is to meet with the appropriate governance, to outline again problems

and requirements and proposed solutions. This may be the most difficult task, because it

involves actually sellingand "selling" is the correct wordyour computing improvement
program. it is important to remember that part of your sale must be to convince decision

makers that your computing improvement program must become one of the highest insti-

tutional priorities and that it is intricately tied to the administration's mission. Request
the required budget alloCation and carefully and thoroughly clarify any expectation issues.

Using this aproach, you reaffirm computing authority and embark on a computing

improvement prograrn in an assertive posture. These solutions must be pursued to

improve the return on our administrative computing investment.

-10-
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Pepperdime University.
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The elements which contribute to the overall "success"

of any computerized administrative system within the

university environment are numerous. The environment

itself, including the history, size, and goals of the

institution, the organizational and political nature of the

institution, the Nmaturity" of the adminisirative offices in

dealing with a computerized administrative system, and the

design ,and implementation methodology utilized all impact

this "success" goal.

There are several roles which have been traditionally

defined to deal with all these elements. This paper will

present a review of the traditional definition of the

Systems Analyst as it impacts the elements of failure for

systems and present an alternative approach which has been

implemented by Pepperdine University.

492
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INTROECCTION

The basic objective of each of us involved in this conference is the

developumnt and employment of successful information systems. The success of

the information system can be measured_by the_degree_which thesystem prov.ides-

1-

support to the functions associated with the primary objective of the

institution.

Using this broad definition of success, we can sec that there are nany

elements which contribute to the success of an information system. The

environment, including the history, size, and goals of the institution, the

organizational and political nature of the institution, the "maturity" of the

administrative 'user offices in dealing effectively with an information system,

and the technical and economic resources available and the methodology

utilized in transforming them into contributive support mechanisms all these

elements impact this "success" goal.

Mir, paper will outline the basis of the causes of failure, with

particular emphasis on the socio/organizational causes, will relate these

causes to the traditional role of the Systems Analyst, and will present an

---alternatiVe approach to this role which has been employed at Pepperdine

University.

CAUSES OF FAILURE

- As information processing professionals (regardless of whether we work in

Che Data Procesaing Department or in au administrative office) we can be proud

ofthe advances w7.lich we'have made in the technical area: Hardware advances,

including more powtrful mainframes, micros, minis, distributive data

processing, and networking: Also Software advances, including integrative

,processes, management information systems, graphics, gaming,, modeling, data

4 2
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base technology', and end user report generators..

While these technical advances in data processing are good and can be

applied successfully to an information system, it is the thesis of this paper

that they are not determinative for success. While we know of applications

where institutions have successfully used these tools, we also know of cases

where given the "best" of technical tools, we have "unsu-cessful" systems.

Conversely, we also know of instances where given the poorest of technical

tools, we nonetheless have "successful" syStems.

Given this background, then, what are the major causes of failure in

systems? I can discern several:

Institutional

1. As we progress in the systems efforts, we are developing more complex

systens with a co-commitment requirement for more resources from the

organization. Two exanples of the impact this element has on the

organization follows:

Transparency, Oliver Wright(1) in his recent book suggests four

important systems principles-for success - accountability, data

integrity, validity of the simulation, and transparency. By

ft transparency" he means that the user must be able to understand the

inner workings of the system - that the system not appear as a "black

box". The basic concept is one which states that the better people

understand the system, the better they will use it. This requires a

high degree of training and documentheion. The more camplex the

system, the more resources in this area need to be dedicated by the

institution. This is particularly true of institutions experiencing a
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high degree of turnover.

Integration. As institutions move toward more comprehensive and

antegrated-systema,_there- is a-higher- demand for cooperative behavior

among the various sub-structures participating in the system. When

designing information systems, MIS designers often overlook the

realities of organizational disunity within the institution and thus

encourage failure within the systems they construct(2). DeMaio(3)

suggests that MIS designers need to employ "a more systematic approach"

to systems, design which will allow ,for the input of these "social"

variables.

Data Processinft

2. Earl and Hopwcad maintain that we still tend to view information as a

technical phenomenon and thus call for a new perspective, "from a concern

with information as a technical phenomenon to a concern with information

management as a substantive organizational phenomenon".(4) Mumford

elaborates on this concept with the introduction of the concept of the

"socio-technical" structure.

"The concept of a socio-technical system is derived from the premise

that any production system requires both a technology or process for
transforming raw materials into output, and a social structure linking
the human operators both with the technology ind with each other. A
socio-technical system is any unit in the organisation composed of a
technological and a social subsystem haVing a common task or goal to
aocomplish. If we are concerned with clerical systems based on the use
of the computer, the technical system will consist of the tools,
techniques, and procedures used for processing the raw materials of
information. The social itructure is the network of roles,

relationships and tasks which interact with the technical system. The
purpose.oCthe socio-technical system approach is to produce technical
and social structures which have a high capacity to achieve technical
and social pals and which reinforce each other in the achievement of
these goals."(')

el 04.:t LA
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Such a perspective on the part of information managers will enforce

ihe fact that we can no longer view information processing as just what

goes on inside the computer. What we have long known as the "provision of

computing services" will need to be redefined in terms of the I/ provision of

information services"(6), accompanied by a- change in many of the

traditional roles assumed by managers, system designers, and the data

processing network as a whole.

Relationahips - Role Models

507.
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3. The final constraint to the employment of "succesaful" information systems

which I will mention, and one which impacts the above listed constraints,

lies in the area of the relationships between' the users of the technical

system and the controllers of the system.(7) This relationship can probably

be best illustrated by the traditional role model of the Systems Analpt

which has been established to relate to the technical system on behalf of

the users.

Role Model - The Systems Analyst

As mentioned previously9 there is a tendency for the role model of the

traditional Systems Analyst (SA) to not recognize the °Whole" environment

within which information systems are to function. It is my thesis that there

are also some relational characteristics built into the SA role whidh also

contribute to the failure of information systems. These characteristics can

be developed as follows:

1. hanagement requires management support, i.e., support which is as

knowledgeable about the application area as it is about the technical

environment. The thesis of this statement is that it is a more difficult

task to translate management needs into system requirements than it is to

5
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design "good technical systems". Due to this, we have found that the best

"translators" at Pepperdine have not been the ones with traditional data

processing backgrounds, but ones who have grown up through the user

community and have migrated into the data processing environment.

2. The information processes within an organization, at both the departmental

and corporate level, are dynamic and require on-going translational

sUpport. However, this is not the way we traditionally provide

---translationatservices. lfibTit aUflibrs speak-of the SA as individuals which

are project oriented rather than 'Client oriented. While project

orientation can leave management and users with a sense of abandonment,

ckient orientation will lead to a sense of continued support.

3. The relationship between the technthar processes and the

socio/organizational processes and within' the socio/organizational

processes themselves, may not always be apparent to the manager or to the

end user. To this end management requires \at times a pro-active

participation by the translator rather than a re-active. ,To the extent

that projects are traditionally assigned to the SA "from above", the SA is

reactive in nature. This role will have to be supplemented or changed to

become an active force in realizing and motivating changes within the

technical and social/organizational systems.

Courbon differentiates between "Type P" (for transaction processing)

and "Type 8" (for support) systems and delineates a different level of

support for each.

"The (Type pl designer is involved in.a change process)... a political
process, a socio-technical process and a learning process. All this
research indicates that the designer's role as a change agent is
becoming paramount....

4.$4
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It is argued here that a new breed of designers will emerge for
managerially-oriented systems [Type Sl. More than becoming change
agents, they will'have to be nurturing agents. This means that
designers will be involved in the whole information xenvironment with
managers. Designers will follow managerial learning processes, support
the manager's continuous adaptation to constantly changing situations
and help in intelligence.building. This view also obliges information
systems departments to adapt their modes of intervention. Designers
will be "sent" close to managers or operational/functional departments
and act like craftsmen in very small teams or alone."(8)

In order to relate this conceptual framewotk to the realities of

organizational life, I would like to explore how Pepperdiue has adapted Many

of these concepts in the role of what we call the Information Systems

Coordinators (ISC).

An Alternative Approach to the Systems Analyst

While organizationally the ISC's report to the Director of the data

center, operationally their primary concern is to the user community. In this

regard, the ISC$ are both project oriented and client oriented. While they

may work on individual projects, the ISCs continually keep tabs with the "real

world" of the user offices by_acting
\

offices and the'Data Center, monitoring

to the user community on existing or

as the major link between the user

error reports and pro-offering advise

potential problems. The ISCs thus

maintain a high level of visibility within the user community and are known

for their service orientation. The primary functions of the ISCs are:

1. To assist managers within the client community in planning for future

growth and use of administrative systems. Pepperdine is currently in the

process of converting all the major administrative systems applidations

from a batch mode to on-line. At the same time, project areas subject to

automation but which are dot yet automated are being developed -

relationships established and "blue-sky" discussions encouraged. Major

7
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generic applications are also being planned for, including institutionwide

word processing, networking, administrative graphics, gaming and modeling,

and a limited concept.of enduser programming. The ISCs are continually

working with individual managers'in planning for these applications.

2. To insure that the user community is receiving an appropriate level of

service from the data center. Of course, the definition of what is

appropriste n is relative and is often the source for discrepancies between

the user community '(via the ISCs) and the data center. Given all things

equal, it is the job of the ISC to fall en the side of the user community

and to thus reflect their needs and concerns in such situations.

3. Closely tied to this function is the function' of insuring that the user

community has a realistic level of expectations concerning the resources

available within the data center and the level of service to wlich they are

:thus entitled. Assuming that the user is obtaining an appropriate but not

adequate level of service, this usually takes the form of an admonition for

the user to politic with their representative on the Systems and Planning

Committee (for majorprojects) or DAG (for minor projects), 'since.these

committees establish the level of resourcei available within the -data

center.(7)

4. In terms of technical systems development or modification, the ISC is

responsible for ensuriiithat the generic and functional needs of the users

are addressed in the design and project stages where appropriate. On a

project basis, this normally translates into informal, if not formal,

project management. It should be mentioned here that the ISCs normally

eXercise quite a bit of editorial control in assisting the user in

determining their needs. But this is always done in accordance with an

8 .
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attempt to "nurture" the user into crystallizing his/her "true" needs

(vis-avis "perceived" needs). If this is not succassful, i.e., if the

'-user and-the ISC cannot egret on what the---"tide-heeda are, the issue is

resolved at a higher level.

5. The technical systems design fumction is usually performed by the most

appropriate person on a project basis. For small projects or simple

inodifications to existing systems, this is usually performed by. the ISC.
)

\--a' For larger 'projects where- substantial changes are being made to ghe

philoslophies of the systems, the design is usually performed. by the

programming staff as a unit, spearheaded by the manager of the programmers.

However, it is the overall responsibility of the ISC to insure that

whatever design work is necessary is being performed and to monitor this

work to insure that the user interests are being observed.

6. There are various levels of user sOphisitication within the user offices,

-each requiring a different level of assistance in designing forms, writing

procedures, interfacing with the data center, and in relating infOrmation

needs within their department to posbible solutions (technical or

socio/organizational). The role of the ISC is two-fold in this area.

First, it is the responsibility of the ISC to see that the assistance needs

in these areas are fulfilled, and secondly, to act as "maturing" agents to

assist the office, via training and recommendations for action, in

developing within their own office the required resources in these areas

over time. It is also the role of the ISC to insure that there ia an

effective utilization by the user offices of the existing computer system
NN

capabilities.

Fepperdine currently employs three ISCs whose individual responsibilities

\\N 9

\\\,
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are divided by user group, as follows:

ISC' ISC ISC

,

Finance Registrar Financial Aid
Payroll Schools Development
Personnel Student Affrs Student Accounts
Fac ftmt Admissions

While this serves as a formai definition, all three ISCs constantly

overlap in user community communication and coordination. This is especially

true, for instance, when one ISC is out for a few days. The slack is picked

up by another deSignateu ISC.

In summary, then, it has been proposed that as our institutions change

and as the Data Processing industry advances, that we are going to have to

re-evaluate the way that we provide computing and information services. This

is especially true as we go more and more .into management information and

deci*sion support systems. Pepperdine has derived the role of the ISC in
I

response to such a re-evaluatolf.

10
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ISC PRIMARY FUNCTIONS

I. ASSIST ADMINISTRAT'IVE MANAGERS IN PLANNING FOR FUTURE

2. INSURE APPROPRIATE LEVEL OF D.P. SERVICES

3. INSURE REALISTIC LEVEL OF EXPECTATIONS BY USERS

4. INSURE GENERIC AND FUNCTIONAL NEEDS ARE ADDRESSED

5. INSURE APPROPRIATE TECHNICAL SYSTEMS DESIGN

6. Am- 114ATURING AGENTS" FOR USERS

r



A SUCCESS ROLE MODEL'

1. MUST RECOGNI1E'WHOLE ENVIRONMENT".

2. MUST PROVIDE MANAGEMENT LEVEL SUPPORT.

3. MUST BECOME CLIENT ORIENTED. .

44

4. MUST BECOME PROACTIVE.

504
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46,

a' AUSES , OF FAILURE

INSTITUTIONAL,

DATA P.ROCESSING'

< ROLE MODEL

0

5u5

LACK OFsEDUCATIQN

AND SUBSPIUCTURE COOPERATION

PERSPECTIVE ON PROVIDING "COMPUTING

SERVICES"'

,BACKGROUND AND PERSPECTIVE 'OF

TRADITIONAL SYSTEMi ANALYST
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. FINDING AND KEgpIxp PERFORMANCE-ORIENTED INDIVIDUALS

-Marjorie L. Kimbrough

Management Science gimerica

Atlanta, Georgia

Finding and keeping performance-oriented individuals is
a subject of growing interest in an atmosphere of infla-
tion, wage-price guidelines and seven percent increases.
It%challenges management to review its attitudes on
career_issues, strategy planning hnd affirmative action.
Traditional methods of evaluating employeee for pro-
motion involve describing and nominating only those who
tesemble persons already successful in the positions
.for which the employees are being considered. Models,
hot positions, are evaluated, thus clear qualifications
or skills are'not considered.. Proper human resource
managetent helps to eliminate prejudiced, and biased
ways of evaluating people for positions. There must not
only be general qualifications for positions, but also
individual evaluation of these qualifications. Lines,of
progression and pgom9tion policies should be established
and.applied equitably, for performance-oriented individuals
seek other employment because of the mystery that surrounds
the worth and value of a job. Compensation must_not be on
the basis of "point voodoo" -rather than marketplace dollars.
Reinforcement patterns which let employees know both what
is experked of them and when they are achieving must be
established. Performance-oriented individuals want to
know wbat experience, training and developmental programs
are ,established to help them reach their goals. They must
be.given afi unbiased opportunity tn demonstrate the level
of their ability to perform. .

4.
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FigbING AND KEEPING PERFOBRANCE-ORIENTED INDIVIDUALS

Finding and keeping performance-oriented individuals

is a subject of growing interest in a atmosphere of inflation;

wage-price guidelines, seven,percent increases, etc. It is

also a matter which challenges management to review its

attitudes on career issues,,strategy planning, and

affirmative action.

At a recent seminar on planning career strategies in

organizations, a survey of managerial attitudes was taken.

The questionnaire on the following page is representative of

the types of attitudes surveyed. Take a few moments to

espond'to the questionnare.

'Now," while your attitudes on career issues are actively

working, consider this situation: In the spring of 1979,,

Bill Lucas, a young executive with the Atlanta Braves'

Baseball'Team, sufferecia sudden stroke, heart attaA,

.and died. Bill was an athlete, supposedly strong and

healthy, only,43 years old, but he died and left a vacancy

in_the Braves' executive management team.

Suppose that Your college president or your department

chairman was suddenly stricken. You have been asked to

nOminate a replacement. You know that your college needs

a person who is a dynamic, proveri leader; one who not only

has the ability to make decisions, but who iS also willing

to take responsibility for those decision6; one who has

in-depth,college and community knowledge, as well as

technical comPetence. your candidate must be emotionally

and physically stable, having a generous capacity for stress

endurance. Of course, your candidate must have both proven
management ability and ability to motivate others.



MANAGERIAL ATTITUDES-ON-CAREEk ISSUES-

A SA SD
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1.
,

I believe the college or university
has an obligation to provide a life-
time career plan for every employee.

2. One should have made one's career
Choice by the time one is 30 years
old.

..

.

3'.'

,

One can change to a better job
after theage of 50.

4. It is difficult to satisfy young
college graduates because they
want to get ahead fast.

5. Employees need not inform me of
their career aspirations.

.

6. Promotion and transfers'should .

be strictly according to set
rules. .

7. At this point, getting racial
minorities into managerial or
staff positions, as opposed to
women, is a-more challenging
problemS forline management
and officials.

,,,

.

8.

.

Women are intimidated by
virtue of their sex in
matters of appraisal, pro-,
motion, and/or their work-
related activities by male
organization members.

:

9.

,

Women supervisors tend to
be tougher with female sub-
ordinates than in their
relationships with male
subdrdinates.

0. Women tend to be less
agressive than men when
it comes .to upward career
mobility and are more prone
to "let things work out
by themselves".

.

_

KEY: A - Agree
\ SA - Slightly agree

? - Not sure
SD - Slightly disagree
D - Disagree
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Write down the name qf your candidate.

My candidate is

How many of you have just written down the name of a

black woman? A white woman? A blaCk man? A white man?

I am Sure that an oveTwhelming majority of,your ?ominees

fall into the last category. Why? The answer lies in

traditional methods of evaluating models and predictors.

This evaluation process involves describing and nominating

those who have already been successful in the job for which

the applicant is being considered. In other words, a person

rather than a job.is described, and the person described

is usually a white male. This is known as tfie "white male

model syndrome," and it is'closely related to the "Board

of Trustees syndrdme" or selecting an applicant on the basis

of how high up in the college he is likely to advance.

Thus, finding and keeping performance-oriented indi-

viduals is a tough job because those who are nqt white

malns or those who do not satisfy the particular affir-

mative action need of the day are often overlooked. We

think in terms of a model, not a position. We are not

considering clear qualifications or skills; we have no

imperical way of.evaIuating the lob, for we are looking at

the person who is already filling the position. Proper

human resource management helps to eliminate prejudiced and

biased ways of evaluating people for positions.

By exploring some of the questions on the questionnaire,

we uncover additional reasons why finding and keeping per-.

formance-oriented individuals is difficult. Consider the .

second question: Is it really-necessary to make one's

career choice by the age of thirty? The Bakke Decision

(Regents of the University of California V. Bakke, U. S.

Supreme Court, 1978) that made "reverse discrimination"



headlines really had nothing to do with race. In fact,

according to the EEOC, there-is no such thing as "reverse

discrimination"; there is only discrimination. Allan Bakke,

a 58-year-old NASA engineer was considered by the University

of California at Davis Medical School to be too old.' His

qualifications for admission were generally higher than

those diSadvantaged,minority candidates who were evaluated

under a special admissions program. The fact that a fixed

number, 16 out of 100 places, was retained for special

admision helped Bakke win ,his case. The Davis Medical

School actually felt that Bakke was too old, over 30, to

make a career change, especially as dynamic a change as

becoming a doctor.

Question three, one can change to a better job after the

age of 50, is closely related to this subject. In the case

of Rodriquez V. Taylor, Third Circuit 1977, the plaintiff,

who was 46, applied to take the competitive exam for the

position of Security Officer. His,application was denied

'because he was considered to be over age. The court held that

it waS impossible to evaluate his qualifications without the

exam, and he was given it under court order. Even though he

failed to score high enough to have been hired at the time of

his aPPlication, the Third Circuit held that Rodriguez was

entitled to back pay for the period'between his application

and his ultimate failure on the test. His employer's

refusal to permit him to compete for the position represented

a violation of the Age DiscriminatiOn in Employment Act,

There,must not only be general qualifications for positions,

but there must also be individual evaluation of those

qualifications.

-3-
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Look now at question six: Should promotions and transfers

be strictly according to set rules? As a condition for re-

ceiving government contracts, Crown-Zellerbach was,instructed

by the General Services Administration (D.C. LA. 1977) to switch

from a departmental seniority system to a plant-wide seniority

system. Even though the departmental system.was entirely

lawful, the court held that the government could demand a

change in the seniority system as a condition to receiving a

federal contract award. On the other hand, Caroline Paperboard's

strict lines of progression from 'entry level positions through

foremen and supervisors were upheld in court (Fourth Circuit,

1977) because the business necessity of Caroline's system was

established by demonstrating that the skills required at

every joh level of the progresSion were learned through the

experience of working at each lower level job.

Thes'e court cases simply tell us that there should be

established lines of progression and promotion policies, and

they should be applied equitably. If there are strict rules,

then there must not be exceptions to the rules;'they must be

applied equally across the board to everyone. Under these

conditions, everyone, at least theoretically, has a chance

to advance. Performance-oriented individuals are looking

for established,criteria. How are people evaluated? What

standards or-guidelines are used? Is the application of

these standards the same.to all? Are age and sex used as

criteria for promotional consideration? A performance-

oriented person wants to know both the rewards and the

investnmnt of time associated with the job.

Of course, your rules for promotions and transfers may

vary if your college bids for federal contracts or is other-

wise involved in affirmative action.

-4311
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But do your rules affect your finding and keeping per-

formance-oriented individuals? Reflect on this question

while,you return to the questionnaire.

Questions seven through ten deal With women. Do your

attitudes toward women subconsciously affect your finding

and keeping performance-oriented individuals? Are your

Black executive employees in charge of gEo and other ad-

ministrative, powerless staff positions? How many

minorities and woMen have line management positions with

real authority? Do your female managers manage other

females? Are there so few minorities and women who make

over $20,000 a year that you can name them? If you find

yourself answering affirmatively to any of these questions,

you are probably having a difficult time finding and keeping

performance-oriented individuals.

Consider EEOC v. Dupont, 1978. Dupont had difficulty

in employing a representative percentage of minorities;

EEOC argued that the appropriate labor market should be

determined by drawing concentric circles around the job

site, noting the number of employees who live within this

particular area And then relating the resulting figure to

the number of minorities within the population of the same

area. This job market, weighted according to the population,

was 16.9% black. Dupont was told that they should have that

same percentage of minority employees. But the EEOC lost

its case. Ilhe EEOC had looked at the population figures

alone., They had not considered available skills; they had

not evaluated the labor force, they did not consider commuting

patterns. All of thode factors are a Part of what has to be

evaluated when you are considering those, who meet the

particuler affirmative action code of the day. In contrast,

-5- .
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through an evaluation of Standard Metropolitan Statistical

Area census data which considers commuting patterns and

available skills, DuPont determined that the black work

force was 11.2%, somewhat lower'than their eXisting work

force minority population.

Compensation problems are, also of major consideration

in employing and retaining the kind of employees that will

make measup.ble contributions toward the success of your

college. Compensation problems are highlighted by high

turnover, inequities with regard to both salary and.wage

administration and work distribution and assignment. This

has caused an increasing number of unions to appear on

college campuses.

Often performance-oriented individuals leave because of

the mystery that surrounds the worth and value of a job. The

valuation of jobs is often on the baSis of "point voodoo"

rather than on marketplace dollars.

We can counteract the eiemqnt of mystery 8e setting up

some reinforcement patterns that will let people know what

is expected of them and,when they are achieving. In other

words, we will institute real hUman resource management.

And, in order to increase our effectiveness, we will auto-

mate this process so that we will eliminate the element of

subjectivity. Employees leave when they feel that they are

not being'evaluatrid On an impartial basis. They consider the

standard 7% increase, and they,feel that they can do better

by going to another college. Although the act'of changing

jobs may net a higher increase, establishing and achieving

career goals often keeps performance-oriented individuals

from leaving.

-6-Si 3
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Human resource management has become increasingly

important in finding and keeping perfo ce-oriented

individuals. Government laws are g tly responsible.

ERISA refers to a pension and b,eItit law passed in 1974.

When Studebaker closed in 1964, there was po money for

pensions and benefits. International Harvester was able

to.determinvstatistically that it would be advantageous

to allow employees 55,years of age with ten years of service

to retlre early. Those figures were available because the

'ERISA system was computeiized, automated. so the law pre-

vents recurrences of the Studebaker incident and created a

,return on investment for'International Harvester.,

Equal Employee.Opportunity has beenthe big factor in

human resource management. In the 50's, there was voluntary

compliance; organizations were left to do whatever they wanted

to, hire as many minorities and WoMen in positions as possible

While considering the handicapped, the veterans, and the aged.

pit in the 60'8, legislation was passed and the previously

voluntary comPliance was backed by law. During the 70's,

the government has been enforcing this legislation, and that

is why there are currently so many cases which illustrate

what has already been accomplished. In the 80's, results

will be required. How real is equal employment opportunity

at your college? Look at the population, at the work force,

znd at your utilization. In the 80's, statistinal infor-

mation needs to be available in a way that is convenient,

impartial, and accurate.

The privacy issue is receiving.great attention in the 80's.

Employees want to know what professional and personal infor-

mation is being retained. They want to see it and to know

whether their handicaps and health records affect their

opportunities for advancement and promotion. They also want.

to know.their rights and their areas of protection.

-7-
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In Occupational Safety and Health Administration, it is

to your advantage to know whether or not a certain machine is

one on which people are often hurt. It is also to your

advantage to know whether or not the toxic level is such

that it might be harmful..

Think of all of these alphabetically known government

laws as helping the college run more efficiently and providing

access to information more quickly and easily. That i8 huMan

resource management and it is what performance-oriented

individuals are looking for.

We have to recruit human resources. How are you re-

cruiting? What are the sources you use? You have to realize

that like people attract likes. We brihg in the people that

we know and with whom we are familiar. Thus, employee

referrals favor select groups. How should we go about

recruiting? First, We have to define the positions. The

National Academy of Science.has conducted a $200,000 study

on 'equal pay for jobs of comparable worth. Equal pay for

equal work, which women have fought for in the past, is not

even an issue anymore. The issue now is how we evaluate a

pakicular job. How do we define its worth to the organization?

Job descriptions and requisite skills are increasingly important

in the 80's.

Career planning is another factor. We have to plan

careers, and counsel\with individuals so that they will know

what kind of career path they have. Performance-oriente0

individuals will want toknow what they need to get ahead,

what kind of experience, what kind of training, and what

kind of developmental'prograMs are eStablished to 'help

them reach their goals.

-8- 51 t.)
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Management of human resources on a subjective basis,

without 'automation, allows individual biases and prejudices

to affect management decisions. Employees feel that they did

not fit the management model and they complain that there

were no predictors for how they would perform in the job. To

combat this type of thinking, management must offer edu-

cational planning, training, and valid appraasal. Through

computer print outs employees know exactly what skills help

them advance. It is apparent that valid evaluation standards

and training.recothmendations have been utilized.

With an automated evaluation system, the employee's

skills are provided by the computer and matched with the

aiailable,jobs. A candidate listing that does not have any-

thing to do with age or sex Or race is produced. This computer

listing has considered all of the qualifications and determined

the individuals,best suited for the position. Thus, internal

placement and promotion is possible. Those who stay with the

college will be rewarded.

This method also helps identify skill deficiencies, for

if the computer does not produce a candidate, training must

be established. Planning goals that help prepare for future

college management can be identified. If computerized

evaluation reveals that there are no internal applicants, then

external,applicants can be evaluated using the same criteria.

Performance-oriented individuals do not always come in

the size, shape, and color expected or in the one that

comforms,to the traditl.onal role models. The job of finding

and keeping them is not nearly so difficult if they are given.

an unbiased opportunity to demonstrate the level of their

ability to perform.

U



General Methodology and Linear Model,for Planning, and Evaluation

Richard W. Meyer

Clemson University

Clemson, South Carolina

Develwment of a viable.program'or product to support a broad

application area requires leadership, an articulated mission and

a plan which includes a rigorous evaluation phase. Making le'aership'

effective in turning a mission statement and guidelines into a program

can be accomplished through a general planning methodology coupled

with a linear evaluation model. Library automation is one area where

this is particularly true, since integratedSystemsupport is now

coming of age and there are many varying systems available from which

to select. Clemson Library approached this problem by using a readily

available planning methodology to articulate a general design followed
,

by developing and implementing a linear model to evaluate various

existing products. The planning method depends largely on a structured

interview technique to provide basic data and synthesis for the con-

ceptual design. Evaluatioh, in turn, depends on structuring a list

of specific questions geared toward features analysis and hardware/

software description. Coupling these two phases together results

in the development of a relevant program while shortening much of

the tedious and expensive systems analysis effort usually endured

during application development.

I '5
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Introduction

There are probably very few of you here who haVen't seen the little

cartoon with all the imps convulsed with laughter over the caption which

says "You want it, when?" You've all, po doubt, also heard that long story

which finally winds up with the saying, "There ain't no free ltuich." Both

of those stories capture in a few words the dilemma faced by all of us sooner

or,later when we're forced to recognize the extent of effort or cost in-

volve& in developing program support for some difficult application area.

There is an enormous amount of work involved in getting from that vague

certainty that you need to automate to the finished, operational program.

Unfortunately also, not only is the program develf*ment effort difficult

to quantify at the start, but itmay vary significanilY depending on the

expertise of those involved, the approach taken, and the educational effort

required to make sureeveryone understands the problem.

. To put it (another way, the success of a systems project depends on

having clear guidelines, good leadership, and a proven planning methodology.

leadership is required' in order to hold the development ptocess together

and to make sure all those involved work on the elements,they are supposed

to. Guidelines are important as a means of defining the ultimate objective

of the,program under development. The planning approach itself fulfills

the purpose of making it possible for objectives to be met andfor leader7

ship to lead. In addition, sinc a large number of systems have already

been developed to support application areas in the educational arena, most

systems deSign efforts should include an evaluation.phase.

This paper reports on the two phase effort worked out at Clemson

University to design a comprehensive automation program for the library.

Although the report describes a process on the basis of a specific appli-

ocation area which was the development of a Total Integrated Library Infor-

mation System, the methods used are described in a general enough way that

they could readily be applied to other,application areas. Phase one is

based on a version Of IBM's Business System Planning methodology which is

'

called the Application Transfer Team (vrr) study technique.
1

The second

phase which was developed in conjunction with a library adtomation consultant

is based on a linear model designed to compare the features of existing
,

1
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program systems to the general design articulated by phase one. Bothphases

dovetail each other and Can be viewed ichematicalll. Before aascribing

the planning methodology and linear evaluation'model I lould-iike to pro-
,vide some backgroun&

Backg_round '

The Library of Clemson University has the responsibility of acqu.lring,
r-,

preserving, and making available, the materials needed by faculty ana students

in their research and iwtructional efforts. At Clemson, the amount qf ,

scholarly publithing and the pressure Eo develop research proposals have

ripen sharply in recent years causing library activity tq double dnd

requiring the growth of Libraiy staff by seventy percent over the last deáade.

Furthermore, complex kpusekeeping tasks are compounded by a high inflation
C3

rate in the cost of materials epd manpower.

Even though demands of Users heavily burdened the traditional manual

systems, thp.extent of Library automation at Clemson had been limited foi)

many years. Although it mes generally accepted for some time that the

acquisiticins function at Clemson was in need of automation, no concrete
.

approach to,developing a system had been establisfied. In addition, there

mus some concerh that the developmeat of an automated acquisitions system

shouldn't be initiated without a clea i. understanding of how suCh an effort

would affect the rest of the functions in the Library. With this in mind,

the Library administration decided to implement a structured study to

determine specific needs and problems of the whole library at Clemson and

to determine the attendent costs and benefits of their resolution as the

initiai part of Systems design, Since developing the methodology for this

kind'of study effort,in-house has been shown by experience elsewhere to

lbe both eXPensiVe and time consuming, the IBM ATT study methodology wasP

'cliosen as the basic planning technique. In order to implement the study,

a team was organized consisting of representatives from the library, from

the University's Division of AdministrRtive Programming Services (DAPS)

and from.IBM.

There are'seVeral advantages to involving a team in creation of general

design specifications, rather tfian following the typical approach of

assignihg the design effort to one person. First, the involvement of per-
..

sonnel from both the application area and the computer area provides an

2 51 9 .
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educational experience which,allows the participants to.develop a common

understanding of the issues. Second, itprovides a forum for the appli

cation of diverse expertise to the basic application problet. Third, the

team approach also helps to develop a political environment which offseiS

.manY of the fears about 165bing jo6s to the cOmputer,

Purpose

The Application Transfer Teammethodology was implemented to fulfill

a fourfold purpose.

First, it was necessary to develop a Library wide automation plan that

Library and University-administrators could use in the decision making

process. Second) basic objeAtiv.ea_and_implementation:estimates were required

to provide groundwork for the develoRment of systems specifications and.

evaluation. Third, the planning process needed to provide a forumfor

meaningful participation by a nuMber of,librarlkstaff and users. Fourth,

the planning needed to be accomplished rather quickly. Although the ATT

Atudy technique is generalized'to work on any problem in the education arena,

it worked particularly well in the'library environment because it is oriented.taward developing applications which solve operational problems.

'Although this methodology has been used several tiMes in the academic

environment, this is the.firet time, to our knowledge, timit itches been

used in a librarY dperation. A major strength of the ATT is that it helps

members of a team with diverae baekgrounds to understand the environment

under study. Tf.e -methodology is so straightforward and effective that the

process took Clemson slightly more than three monthselapsedtime. Total

work time, including all report writing, for library staff was approximately

one thousand man hours. The final rest1t was an effective system des.4n

coupled with an.enhanced awareneds Cf systems problems by all those in4olved.

As the initial step With tbe methodology, it was necessary to engage

a sponsor and to select a team. For this study, the sponsor chosen was

the Dean of Graduate Studies,'to whoi reported all computer areas and In

turn who reported direotly to the Vice President for Academic Affairs.

Although it was not critical that the sponsor be intimately involved in

the Project, his'level of authority within the University administration

helped to secure acceptance of the study's recommendation. The sponsor

also provided cogent advice along the way, based upon his understanding

t:
4.
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) of institutional resources, and he served as a communicationlink with other

University administrative offices.

The study team was chosen by the Library administration, with the inten-

tion of 'getting diverse involvement and expertise. Library staff included

the AssOciate Diiector, the head of Circulation, the serials cataloger hnd

a reference librarian. Outside st'aff Included the Director of the Division

of Administrative Program ServIces, who ftirnished details on the Clemson

computing environment, and an IBM marketing representative who proyided

appropriate help with hardware capabilities, the ATT methodology, and leg-

work. In addition, Clemson was also able,to engage the help of a repre-
,

sentative of IBM's Education Industry Division to-guide the ATT efforts,

on th'ebasis_of_hispitperience-in-the-use-ofthe-ffethUdolbry:`--

Methodology

The Application Transfer Team methodology is applied in six phases.

The first phase involved an organizational session. Following the

introduction of team members, the IBM Education Industry Division repre-

sentative presented an overvievi of the methodology and explained the

mechanics of the ATT study process. The team then established the scope

of the study by
1>

determining the general objectives of the final system to

be implemented-. Since part of the purpose of the'project was to develop

a Plan for Library-wide automation, it was quickly recognized by the,team

that the application area should be an integrated library information system.

Since this scope,was so broad it was determlined that the team should concen-
,

trate on serials contra. Since serials control is a single functional
_ _ _____-----------

--a-raaj-but-erobliab-ie-srieifrr-aTIMTEaio-graphic issues, it ,served as a

microcosm of overall Library operations. Therefore; it was generally

accepted that a system which effectively accommodated serials would consti-

tute an integrated system plan. The organizational phase was concluded ,

by determining who to interview during the data collections phase by estab-

lishing an inierview schedule and by developing an outline of the final

report.

The data,gathering effort constituted phase two. This involved struc-

tured interviews of representative staff of each unit of the library who

were involved in routine interactions with any phase of serials control

4
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at Clemson. Interviews were condudted,with staff from acquisitions,

cataloging, circulation, reference units and branch libraries as well as

with the University Business Office, students and faculty. Each.person

interviewed was asked for specific details of his work with serial publi-

cations regarding (1) interfacei (or points of interaction), (2) concerns

or needs, (3) suggested impraveents, (4) expected values:or benefits of

improvements, and (5) work volume and (6) cycles. Data gathered in each

of these *interview sessions were immediately documented and reviewed by

interviewe'es for Corrections and added detail.

Data fram completed and documented interviews were consolidated during

elthe third ase of the study into s_mstrix of,each,cfthe,sixAuestions

plotted against operational areas of the library, graphically designating

areas of the greatest concern to the largest part of the library. This

composite was analyzed to separate problems that could be reasonably handled

by an integrated automation system from those that needed the attention

of administrative policy and direction. Functions for automation consid-
..4

eratiOn were then examinedIn a session of the committee in order io envision

a system which would accommodate the specificatibns for serials control -

and access that each library unit and serials user required.' From this

session a synthesis emerged of,the architecture for an integrated system.
4

.

This archltecture included a description of-the basic relationships of

functional modules of the system, a list of the various files needed to

contain system information, and a list of data elements required for biblio-

graphic holdings, acquisition, and patron records in the system data base.

Phase four called for the translation of the architecture and general

system requirements into modules on basic access, acquisition or processing

functions, and into the individual programs needed to execute each module.

One part of the ATT team listed.the modules and programs and formulated

descriptions of each. Part of the description,effort involved drafting

approximate flowcharts of each program. Using algorithms developed by

IBM, these descriptions were used to assign estimates lf man hours required

to create ihe necessary modules. In order to determine the overall cost

of system development the man hour figures were converted to dollars by

an average man hour cost for Clemson programming personnel.
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Another part of the team evaluated anticipated benefits defined in

the interviews, collected additional data from library staff to support

these expectations, and assigned.a value.to each benefit. Benefits from

reduced file maintenance and processing and tracking tLme were valued as

man hours saved by the new-system. Additional improvtments were projected

from the system's capability for better fund control, more complete and

immediate on-order, claiming and in-process information, and statistical

collection development/use, data. These benefits were assigned a value based

on an estimation of duplicates and inappropriate material acquired under

the present manual system. A value was not assigned to user satisfaction

which,is intangible, and variable from_case_to tase. Enhanced_user service

was recognized as a substantial benefit of the proposed, system, but was

not quantified. The cost factors determined in phase four were consolidated

with derived benefit values to form_a cost/benefit analysis, which consti-

tuted phase five.

In the sixth and final phase an implementation plan was formulated.

This plan along with recommended target dates was presented orally to Library

staff and University administration. In addition, the entire process,

recommendations, and plan of action were documented in a written report.
2

The report contained a descriptionof the current library environ-

ment, objectives and description of the proposed system, implementation

cOnsiderations, a cost/benefits analysis and recommendations for a plan

of action. Although care was taken to "walk through" the function of each

-module of the described system, the report was not intended to provide

detailed program specifications ready to be coded. It described a useful

and powerful integrated serials system in sufficient detail to be a working

tool in the handS of knowledgeable systems analysts to match (or revise)

already available systems and programs to the library's specifications.

The L-port itself also served as an effective communication link with the

university administration, setting out library concerns and giving rational

solutions to the pervasivt problem of serials control and, in the long term,

to an integrdted library information system.

Evaluation

While it would have been appropriate at this point to turn the general'

design over to a systems analyst and programming staff to create detailed

6
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specifications, this was deemed inappropriate because of the reinvent-the-

wheel phenomenon. There are numerous programS and systems in the academic

area already in existence to support individual applications areas such

as fund control and even entire library integrated systems. Instead,

Library administration decided to thoroughly review existing systems in

order to find the one most suitable for replication. It was realized that

the existence of a system exactly suited to the needs of Clemson was

unlikely. However, it was felt that there should be at least one system

available for which modification would be substantially less than develop-

ment from scratch. In order to find candidate systems,and evaluate them,
'

the Library called on an outside consultant to help develop a methodology.
3

The evaluaiion methodology developed was essentially to use the general

design criteria to creatd a linear model. The linear model consisted of

a list of questions regarding features needed in a system capable of sup-

porting the Clemson library and a list of hardware and.software require-

ments. In addition, the model also required the creation of a list of

developmentrequirements and implementation costs for each candidate system

evaluated. This evaluation phase proceeded in a series,of steps which pro-

gress logically from one to another. Briefly listed these steps are:

- compile a list of general system requirements;

compile a detailed list of features questions and hardware/softwre
considerations;

- compile as exhaustive a list of candidate systems as possible;

- screen out the unsuitable candidates against the general requirements;

- evaluate the few candidate systems Ieft with the detailed features
questions;

- cnmpile a list of development requireuents for each based on the
features analysis;

- list implementation, 'hardware, and software costs for each and total;

- summarize, compare and choose.

The list of general requirements waslimited to a few basic needs,

such.as a requirement that any system be compatible with the.Clemson

computing environment or alternatively be stand alone and vendor main-

tained. In addition, at Clemson it was required that, at least two of the

basic fUnctional areas of the general design, such as serials control and

acquisitions be available in the candidate system. It was also required
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that the source code be available. Once screenedagainst these require-

ments, the heart of the analytical model which is the features analysis

remained as the basic tool for isolating the best available system.

The features analysis consisted of,a list of two hundred detailed

questions derived from the general design requirements. To each of these

questions a certain number of points were assigned by the evaluation team

on the basis (4 a subjective determination of the relative importance of

each .feature. The number of points assigned in the Clemson case totaled

over eight hundred. The underlying analytical model which Was used was

therefore, a linear one. In other words, the points which were assigned
A 1

to each feature were added together in order to establish an overall score

for the system. Thus, for example, if one system were to receive 5 points

for feature "1" and 7'ipoints for feature "2" and another system were to

receive 7 points for "1" and 5 points for "2", the two systems would have

the same total of 12 points.

In such a model the assumption is made that each of the points awarded

are of equal weight and that they can be added together uniformly. Approxi-

mately the same model is used in most instructional situations in which

course grades are given. That is, various tests, quizzes and papers are

given different point totals to reflect their importance in relation to

others. A person's performance on each is judged and a,score given. An

overall score is computed by adding together the individual scores, even

though it is reasonably clear that,understanding of a course is not a truly

linear situation. Similarly, systems evaluation is not truly linear. Even

,so, because of several reasons, the linear model,is extremely useful when

applied carefully. First, by increasing the number of items which are con-
.,

sidered, the importance df the score given to any individual item is reduced.

Second, one can determine the sensitivity by reviewing the scoring results

to determine'the amount and type of change that would be needed in the scoring

before there would be a change in the preferred system. The larger or more

unusual the changes needed, the more confident one can feel that the linear

model reflects the relatie ordering of the capabilities of the systems.

Third, one should compare the results of the computation with one's own

subjective reactions to the systems being compared. If the scores do not

give top rating to the system felt to be superior, it is desirable to inves-

tigate more closely by asking seVeral general questions. Why is the system
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with the highest rating nOt the one which is prefered? Perhaps the concern

is cosmetic; perhaps it is an important characteristic that was overlooked.

Have all of the important characteristics of the system been identified

and included in the comparison? Do the relative weights of the major feature

groups reflect their importance to the application? Is there extraneous

material in the comparison that is unintentionally overemphasizing areas

which are not really that important?

In carrying out this followup work, it is not meant to suggest that,

one should "adjust" the ratings until the system isolated is the one desired

in the first place. No indeed, the point is to investigate the differences

thoroughly until one is convinced that a fair assessment is being made.

When this is done, it is possible that the ratings Will be changed and the

original system will receive top marks., However, more often than not, it

is the subjective evaluation that will be changed. The reason for this

is that in most cases, the subjective evaluations are made with quite limited

information about the alternatives. The much greater amount of information

that is,collected for-slormal analysis usually reveals some surprises -

capabilities which were assumed to be present which are not (and vice versa);

capabilities which were assumed to be important which are dot due to a

different approach; and capabilities Which were not originally considered

which are important to successful operation. As a result, the importance

of followup is to both improve,the analysis and to become convinced of its

adequacy. When this is done, it can be seen that any inherent problems

with the underlying model are only of academic interest - the practical

purposes of the model will have been.met.

Each subsystem or feature area was analyzed by answering the detailed

questions for each. Answers were awarded full points when the subsystem

in question fully met the requirements implied and when it was operational,.

For cases where a subsystem was designed and coded or in test mode, only

half the points were awarded. In other cases, judgements were made on how
4

well requirements were met. When a subsystem was nonexistent or clearly

did not meet requirements, no points were awarded.

Once points were awarded and totaled for features of each system the

analysis was continued by answering a less extensive, but similarly detailed

set of questions about general hardware/software considerations and costs.

r)
iv
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Detailed estimates of implementation and development effcrts were also listed.

These estimates were made by professional assessments of the effort required

to code those features determined as nonexistent during the features analysis.

This data was finally summarized into a final decision table comparing three

candidate systems in regard to initial cost, development person hours, elapsed

implementation time, overall percent of features available, capability to

network the system into the Clemson environment and the availability of

serials control. Each of these Aements was given approximately equal weight

in the final decision process. ,The final recommendation carried, with it

a reasonable rationale supporting the final xesult as well as clear guide-

lines on development and implementation of a system.

Conclusion

The process summarized in this report took about nine months elapsed

time which compares favorably with the time involved to develop specifi-

cations for a comiparable system from scratch. However, at theend of,that

time the application area, in this case the library, was left with much

greater assurance that plans and objectives would be met with a viable and
6

effective product than is typical of other approaches. Also, the additional

effort, 'cost and benefits were clearly laid out with substantially less

design cost.* And furthermore, there was enough involvement of library staff,

systems people and outside suppliers to offset many of the educational

problems and communication gaps frequently occuring as the result of tra-

ditional approaches.
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Arthur D Little, Inc. ACORN PAN. CAMBRIDGE,MA 02140. (6171 864 5770 TELEX 921436

STRATEGIC PLANNING FOR INFORMATION TECHNOLOGIES IN EDUCATION

The information age is here, and will significantly affect how educational

institutions position themselves in the 1980s to use information tech-

nologies to achieve their strategic organizational goals.- Developing a

strategic institutional position requires understanding the information

technologies that are not under development and commercially available

and defining approaches to using.those technologies to improve education..

Significant external trends must be understood and interpreted, their

impact assessed, and positions developed. New approaches to transform

the nature of administrative processes in educational institutions and

systems must be assessed. Few of the major administrative systems will

\\ continue to be institutionally bound--external requirements will need to

"\be considered. 'Functional requirements for administrative systems will

Illecome inurr-complwrand systemsarchitecture-willbecome-more-importan .

POtitions relative to national networks will need to be developed some

befOre it is clear what the networks intend to accomplish and how they

expect\to accomplish it.

Arthur 0.1.ittle, Inc. has developed a systematic strategic planning

process for using informational technologies in education. This presenta-

tion described our approach and a recent example of our system to the

College Board, Colrege Scholarship Service to prepare a five-year

strategic plan,. The presentation was designed for senfor,management;

responsible for cOmputing strategies-for individual institutions, systems,
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associations, or others who would like to have greater influence on those

policies over the next decade.

If you would like to discuss how this strategic planning approach could ,

/
be applied to meet your needs, please contact Kenneth W. Rodgers, Senior/

Staff, Information Systems Section, Arthur D. Little, Inc., Cambridge,/
/

Massachusetts 02140 (617-864-5770). /

,

,

,

,

/
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A UNIVERSAL CAMPUS ID SYSTEM

A Universal ID Card System is one ID card which is used all across

campus. It maY-contain one or moreppes of media for recording

needed information. It could contain hollerith punch, mag stripe':

bar codes_or a combination such as, mag stripe, OCR coding and

embossing.

A Universal ID Card could be used to gain access to a dining unit,
1

to check out books at the lrary, to record bookstore charges, to

open a door to a dorm, and to punch in and out of work.

An online, real-time system can be used in conjunction with the

Universal It) Card System. This can provicte Online billing for meal

charges and activity fees. It can monitor the usage of campus-wide

facilities and keep track of system violators.

The*-hardware required to support such an ID System would include a
0

pfloto ID system (either on or off campul,), a card encoding device,

card readers to validate usage, appropriaie dooe locks, a data com-
,

munications network and a central processor and disk storage.

To maintain the integrity of the system, security measures should be

taken. PrevioUs cards which have been lost should come up.invalid if

used in the system. Only the current card should be acceptable.

Door locks should be able to be easily changed and individual listings

'of charge transactions should be created immediately.

For further information, contact John Alexander, President, The CBORD

GROUP, Inc., 110 North Meadow Street, Ithaca, New York 14850 (607-272-2410).

532



cr

11 flflafl

IIEUBEID11 INAGEE11
Caro/0.10mm, ikkinistrativeProdietsileawOr

aticat*..CordeP Ostists Crdep
rorpoilotion

Since the first VAX system's Introduction in late 1977, ,Digital has system-
atically enriched.this landmark computer family with new high-level languages,
file management taPabilities, a forms management system and other toolt that can,

all work in eombination. Now Digital's new set of information management"
products for the VAX family lives an added dimension to this philosophy of
product compatibility. The cldely integrated products give the users in the
college or university the flexibility to choose the right tool for their tasks,
with assurance that they will all function together,on a system.

Ufa ILEUM 1111111 fitraillECIURE

Ara/MU COBOL, BASIC, FORTRAN, PL/I, BLISS, PASCAL, CORAL-66, Digital
Standard MPS, and MACRO Ai/area, theAgell AlEitilMF-- The Forms
Management System that allows for completely interactive definitionof video
forls for both input and Output of information.

jfiaushrwadijihdagya Enables all of the information management
components to usel single set of data descriptions, as a common resoure.

.111E-1.1.1WAISEIF--A powerful and versatile data management system with an easy

to. useInglish language interfaceo InteOrated With FMSo it allows users and
prograMmers the tools they need to acceSt data and produce reports. Ilutput *can

be in the form of a printout, scnmentisplay, form display, or paphicLer.4.

,;;Ar-jiA§F--The file management,system that many users will find suitable for

-all their information management needs. RMS files can be sharectin a multi-

multiapplication environment.

JMIELLAIVF--A full-scale CODASYL-compliant databaie management system based on
the March 1981 workinTdocument on the ANsr Data Definition Committee. Vax-i1

DBMS datjhan be accessed directly from programming largUig4s or through VAX-i1

DOOTRIEVE.

IWO' The powerful operating system that allows ang combinatión of-
interactive ahd batCh application to execute concurrently.

The important thing to rememberls that when we began to develop fhese products,
we had in mind an architecture into which we could fit not only these products,
but all existing VAX software and the inevitable new, preducts ihat will result

fro evolving technologies., What is cruciat about the architecture is that'all
the products thpt belong to it -- existing, new, and future -- maim*
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Digital is'committed to being a leader in the offite automation marketplace.
OFFICE PLUS is a set of integrated products and services designed to make your
office-the focal point of information.

It is more-than an open ended set of office products. It reflects the ability
of these products to communicate with one another so that you can.* word and
text-processing, data processing, decision support on distributed databases, and
document and message transmission to remote systems Mx ashwle termini/in
avioohlekr.

TECINEThe new perional office computer that combines an enhanced version of
Digital's extensive word processing software with communication capabilities to
Rake an efficient work station for a wide range of users.

DECMPRD1*-Allows POP -ii users in a RSTS/E time-sharing environment to do-word
processing functions from the same VTieto terminal on which they write and
exetute data prctessing programs. .

UMW -For dedicated word processing on PDP-ii systemsunder R5TS/E.

DECLUEAllows users to incorporale'graphics. and wOrd in document production
usinrthe a& terminal.

IECI1AILA superior electronic mail facility that gives you the tools to create,
edit, file, format, forward, retrieve, and copy messages.

umrA mr system that manages and monitors information as it moves from
word processori, computers, and other sources of information input for output to
devices of yoUr choice -- phototypesetters, magtapes, letter quality printers or
other DECset systems.

-AAIser developed text management product available to Digital users
through the newly established External Application Software Library.

eigiting BEM"- - An interactive graphics generation system that. allows
usersto create graphs simPly using the CICI terminal.

Tying all theie resources from the various computing facilities at your
institution is Digital's networking software for high-level data,transfer
'between comoputer systems.

Digital's VAX INFORMATION ARCHITECTURE and OFFICE FLUB products Mike the
information you need available to ybi when you want it, in the form in which you
want it.

With our information management products, your-office can be whit It ought to
be: the place ohere information for all of the organization converges.

Ihis sway atz; firdiatelq4e IFOZIE az/ OKI
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International Business Machines Corporation
Data Processing Division
1133 Westchester Avenue, White Plains, N.Y. 10604

EDUCATIONAL INFORMATION SYSTEM/DATABASE

Educational Information System/Database

The Educational Information, System/Database
(EISIDB)lnstalled User Program 5796-BAZ, de-
val6ped by James M.Upton, Director of Informa-
tion Systems for an educational institution,
forms the basis of a comprehensive information
system for an institution of higher education. It
links together eight physical, seven index and
six logical databases containing thirty-eight
physical% segments and more than three
thousand data elements into a single, integrated
database structure, providing the foundation for
a comprehensive educational information sys-
tem. It offers the context in which a wide variety
of programs may be implemented for such
specific functions as curriculum developthent,
class scheduling, student admissions, online
and batch %registration, student profiles, atten-
dance, grading, and financial aid. EIS/DB makes
it possible for the user to acquire or develop
programs tailored to these specific functions
and have them become part of a single, unified
information,system.

In addition to the databases, EIS/DB provides a
set of Display Management System (DMS)
panels known as "maintenance screens", which
effable data processing personnel to create, dis-
play, modify and delete database information on
e segment-by-segment basis. These screens
serve the dual purpose of providing the applica-
tion designer with an understanding of database
contents, and establishing a means by which the
data processing organization may correct er-
roneous data. A representative sample of "ap
plication" screens have also been inbluded.
These are intended for use by the system's end
users and can serve as a model for further appli-
cation development. .

Another service provided by EIS/DB is called the
Traffic Control Facility. This facility serves as a
control point for the use ofEIS/DB in the online
environthent and provides both security and
easei-of-use features.

Systems Highllghts and Features

The nircleus of EIS/DB consists of eight physical
databases with seven associated primary and
secondary index databases. The EIS/DB
databases are as follows:

Program:Air-Ovides for program information at
the branch level of the institution. Con-
tains USOE, HEGIS and other codes to-
gether with program description and
status fields.

Course: Provides for curriculUm information at
the highest administrative level of the
institution. Multi-campus, multi-version
and multi-title capability are available.

Employee: Provides inforMation on all em-
ployees with particular attention to ad-
ditional information on instructors as
required by class schedule generation
and reporting requirements.

Facility: Provides for facility information neces-
sary for class schedule generation and
reporting requirements.

Student: Provides for student information
necessary for admissions, registration,
grade reporting as Is: institutional re-
search.

Section/Class: *Provides the focal point for the
interaction of the other databases. The
data iaccess key has three major com-
ponents: Term Prefix, Course I.D., Sec-
tion CD.

General Information: Provides for the estab-
lishment of institutional codes used by
the system, and for control parameters
governing the operation of programs.

User: Provides a basis for security within the sys-
teM. Contains user identification, pass-

'words and role definitions.

These databases def fire in excess of two
thousand data elements essential in almost/
every institution of higher education.

53,5



550

Traffic Doritrol Facility

The Traffic Control Facility (TCF) provides a
comprehensive base for the operation of EIS/DB
in the online environment. It establishes a cen-
tral point for the purposes of managing the flow
of user interactions ("traffic") Within the system.
TCF provides the following user interaction and
database security functions:

Kuser Sign-on/Sign-off facility
An English-like command facility
An active user list facility
A command list facility

The user Command Facility is designed to en-
hance the flow of Work through a DMS/CICS/VS

'system. It eliminates the need for elaborate
menu Structures, streamlines the screen-to-
screen transition process, allows the user to
issue commands in an English sentence-like
manner and provides a portion of the database
security, facility.

r.,r)t., 0

Potential Benefits of EIS/DB

High level data integration by means of a
comprehensive data base structure
Improved quality of information to support
management decisions at all levels of the in-
stitution.
Increased accuracy, timeliness of data
through update and editing functions avail-
able to end user.
Flexible access to data from many views

. using logical databases.
Management of data as a system resource.

Reduced database impleinentation time and
effort by taking advantage of the develop-
ment experience of others.
Allows institution to develop or acquire appli-
cation code to address specific needs and fit
them into a single, unified structure
Permits institution to take advantage of new
and imprOved IBM software designed to inter-
face with DB/DC products.
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On-Line Personnel Systems
for Higher Educafion

UniverSities, like other organizations, need pragmatic solutions to human
resource problems:

Reducing staff tuinoverS-

Identifying and training replacements

Forecasting staffing needs.

ISI provides the foundation for human resource planning through its fully-
integrated, on-line, interactiVe, human resource information system. The
Payroll/Personnel System includes the following components:

Personnel Management

Payroll

Applicant Tracking

Position Cor*ol

Personnel Management provides the ability to report the organizational reality:

The employee population in terms of age, sex, race, job tenure,
performance, and promotability.

Historical changes including; hires, terminations, promotions,
and transfers.

Comparisons between the various organizational units in these
respects.
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Once these are determined the population, data can be combined with
employee-specific facts such as: performance ratings, promotability, succes-
sion planning data, and historical training and development information.
From this, personnel managers can begin to address:

' The organizational strengths and weaknesses;

employees who are ready for promotion and development;
and,

available replacements and training requirements.

An inventory of human resources is developed through the Personnel
Management and Applicant Tracking components. From this inventory,
skills, experiences, aspirations, and availability of individuals can be matched
to the current and future needs of the organization . This is accomplished using
information available within Position Control including: jobs that are or will be
available; and the skills, experience and knowledge required.

This foundation will enable the organization to progress towards human
resource planning and provide solutions to future personnel management
problems.

.1
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THE FINANCIAL SOFTWARE COMPANY

Out pnincipat buzinezz at Management Science Amexica, Inc.
(MSA) iz to conzt/Luct, inztatt, and zuppont a comptete tine

nciat and human nessounce apptication zolitwane packagez. We
don't conziden any job comptete untit the MSA zotem tive and
openationat. The qaatity o out zyztemz, out wt.:sonnet, and OUX
ongoing pitognam o cuztomen zuppont and 60tem enhancement axe at
pant o6 a totat commitment to keep youn zotem ahead o the

MSA zuppontz youn imptementation and convenzion thnough the
panticipation o a highty quatiiiied zuppont team o ztattation
and tnaining expentz who wonk on-'zite with youn nepnezentattvez.
The MSA account xepuzentative azzigned to youn onganization 6on
the imptementation plLocezz liamitanizez you with the zyz'tem. You
axe inttoduced to the zyztem documentation, the audio tezzon4s, and
the wo1.kbook4 dezigned to zelLve az compnehenzive tednning aidz.
Theze matelLiatz guide the peopa. who witt uze the zyztem thtough
each pontion T6 it. At key pointz in thiz.pnocezz, yowl. MSA
newLezentative meetz with yowt plLoject team to conduct detaited
tnaining zezzio0 and to anzwen queztionz.
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MSA'4 zyztems axe accompanied by extenzive documtntation
onganized both ton yowt fuen and pug/Lamming and data plLo,Cezzing
depantmentz. The azen documentation pnovide4 nelienence inlionmation
on accounting ahd convenzion pxocedunez, a gazzany
codez and texminotogy, contno and batancing pxoceduxe4,,xepoxt
6oltmatz, and inztnuctionz oit compteting att input lionmz'. The
zyztem documentation inctudez netention guidez,
job contnot plLocedunez,'plognam cnozz-nelienence guidez, device and
pack nequinementz, litow and HIPO chantz, and pxognam nannativez.

The MSA penzonnet behind MSA'z zyztemz nepnezent MSA'z con-
tinuing commitment to ccutomele zavice and zuppont. The liocuz iz
on "penzon to penzon" 4envice-61Lom the peopte at MSA to the peopte
in the client mganization. Uzing a vaniety o communication tootz
and media, MSA p1.ovide4 education, zolitwane enhancementz, and day-
to-day zuppont 60X accountantz, zyztem pnoliezzionatz, and manage/L4.

MSA'z zuppont inctudez accountantz and CPSz expenienced
in the.imptementation o zolituane 4y4tem4 in accounting envixonmentz.
Educationa pxognam4 dezigned ot accountantz in the ctient'z
envixonment include zeminanz, bazic tnaining, and zpeciat zezzionz
on advanced techniquez. MSA'z .e.gLona oLc.e.4 hnoughout the woad
axe equipped with ontine te/Lminatz to pnovide you with handz-on
expenience with MSA zolitujane.

When you nee'd anzwenz to 4peciiiic queztionz you can neach
youn account teptezentative by catting, yowl. MSA negionat
16 the uptezentative iz unavaitabte, you can tatk with a memben
the client zenvicez zta66. It iz thein liutt-time nezponzibitity to
handte yowl. accounting and data pxocezzing queztionz about the zyztem.

LarmarrirriLamINIII
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Woitkzhopz and titaining zezzionz aite.hetd in MSA'z woAtdwide
ocez thitoughout the yeat pitoviding you with bazic,tzupptementaity,
and advanced inztituction.

MSA'z zyztemz aite zound, opeitationat zyztemz that wcAe dezigned
and wititten by expeitienced pitotiezzionatz, who continue to enhance the
zyztemz. Ottit Geneitat Ledget iz one o the mozt widety accepted
appticationz Aotitwalte zyztemz in the woAtd. Mote than ',500 ctientz
itepitezenting manuliactuiting, govetnment, education and utiez
uze MSA zyztemz. MSA iz committed to making enhancementz to att. out

.zyztemz to enzuite that they ate cuititent with the tatezt accounting
and Aegutatolty guidetinez, and, the tatezt data pitocezzing techniquez.

.The MSA Geneitat Ledgeit Syztem oeitz many advantagez to cottegez
and-univozitiez zuch az:

Ontine encumkance accounting
The abieity to account .60A Gitantz utitizing a iiizcat yeat.
&Melting tiAom the inztitutionz.
Uzeit contitotted itepoittz by itezponzibitity ztituctuite az wett az
by hand.
The abitity to change liunctionat on oitganizationat ztituctuite
without opening and ctozing aceountz.
The abitity to pAoduce ate uzeit dened itepoittz with one pazz
o the Geneitat LedgeA Maztet
Tke.ability to attocate inditect coztz on zetected ztatizticat
baziz catcutation oti indiAect cozt itateZ 0A gitant admin-
atAation.
On tine entity, inquiity and mainteKance capabititiez:
The catcutation o avaitabte and4 tiolt any budget categolty on
account i4 updated with each ont.ine on batch entity to the
Geneitat Ledgeit.

The ccbitity to uze a uzeit dened atgoitithm againzt cuittent and
hiztoiticat iiinanciat and ztatizticat data to pitovide an initiat
budget document
Reattime budget lioitecazting and ptanning thitough EASY-PLANTM

MSA obieitz a zet o yztemz that can be imptemented zepaitatety
but they can atzo iunction az a zingte unit They ate an integitated
nanc1at management zotem.

,Human Rezouitcez Cazh Management

PayAott
Peitzonnet

Pozition Contitot
Emptoyee Bene,62z
LL e. to Date Hiztolty
Lozt Time/Heatth g Satiety
Appticant Ftow
Cateen Devetopment
Labolt Retation4

Account4\Receivabte
Aceountz Payabte
Inventoity and
Puitchazing

Financiat Repotting
and Foitecazting

Encumbitance
Accounting
Fixed Azzetz
(Pitopeitty ContAot)
GeneAat Ledgeit
Financiat Foite-
caztinvand
Modeting

'on mom_ inlioitmation on how theze zyztemz.can liunction in yoult
inAtitution catt OA witite Robeitt Caitpenteit at Management Science
Ameitica, Inc., 3445 Peachtitee Road, N.E, Attanta, GeoAgia 30326 olt

(404) 262-2376. 54()
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.4401:West 76th Street, Minneapolis, MN 55435 / Phone 612-839-7600 NATIONAL
COMPUTER
SYSTEMS
SCANNING SYSTEMS DIVISION

DISTRIBUTED DATA PROCESSING

.National Computer Systems has been in the business of providing highly

accurate Optical Mark Reading systems for the education conamnity for

over fifteen years. These systems have been used for a wide variety of

applications including: Testing, Grade RepOrting, Attendance, Course/

Faculty Evaluations, Surveys, Course Selection, Admissions, Payroll and

Inventory.

Until recently, each of the Sentry OMR systems was designed for centralized

data cap.ture, with output going to tape. They All exhibited these key
\

features:

1),Mini-computer based for immediate dath editing

2) 16-level mark reading for unpara1lele4 accuracy

3) Simultaneous two-sided read capability'lor large

volume data collection

4) Unrestricted orientation of data grids for greater

forms flexibility

5).Variable form size

6) 'Printing on the form after scanning for test results,

error notations, or data control
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Tp answer the need for distributed data processing and immediate data

capture, NCS has announced the Sentry 7000 and 7001 OMR terminals.

Both models have all of the characteristics of the larger members of the

Sentry family, plus the ability to communicate directly to a hOst

computer via telephone lines.' A wide variety of communications protocols

have been developed, to provide timely network installations

Colleges and Universities are showing an increasing amount or interest

in the use of these OMR terminals for inclusion in their on-line

registration systems. The throughput improvement over key entry of

course selections is significant.

In summary, the NCS Sentr9 line of OMR systems range from centralized

units that scan forms at 6,000 sheets per hour and output to tape,to

distributedterminal units that scan at 500 sheets per hour or are hand

fed. The'terminal units ard also capable of communicating with various

micro-computers.

frank G. Edmonds
Education Marketing Manager
National Computer Systems, Inc.
3100 Sundown Road East
Las Cruces, New Mexico 88001
505-522-3718

4
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PANSOPHIC

I

709 Enterprise Drive 312 986 6000
Oak Brook, Illinois 60521 557

Robed S. Whigs
Director of Agent Operations /National Accounts

(PROGRAM) LIBRARY CONTROLSYSTEMS (LCS)

At the December National Conference of CAUSE, Robert Briggs, Director

of Agent Operations and National Accounts for Pansophic, and Dorothy

Hopkin, Director of Administrative Data Processing for Michigan State

University, joined:forces in a presentation which covered the LCS concept

and some experiences in the use of Pansophic products.

Briggs began his pregentation with d discussion of the systems approach,

geared toward serving program and executable program management. He

reviewed the controls available for program security, auditor's facilities,

change control and management visibility through reporting.

"The level of management experience in an installation will determine the

key improvements that they wish to make," noted Briggs. He also pointed

out that, like standards, security needs vary from shop to shop, "Security

is really nothing more than standakis enforcement. It does not mean simply

putting passwords on data files, but is a specific set of procedures,"

Briggs explained.

Briggs was followed by Dorothy Hopkin, who shared some of Michigan State's

experience in using Parrsophic products with her audience.

"EASYTRiEVE. has proven very successful,for user's use," said Hopkin.

"Because of it, we don't have to fill more simple requirements."

Hopkin said that Michigan State has 24 authorized user offices (of

EASYTRIEVE) compared to approximately five user offices in the previous year.
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"We went from an unmeaiurable (insignificant) usage amount in June, 1980

to 5% of batch usage in June, 1981, said Hopkin. "We have formed an in-

ternal EASYTRIEVE users group because the use of EASYTRIEVE has gone so

far."

H-pkin also discussed the use of PANAUDIT at Michigan State. "We bought

PANAUDIT for ourselves, and our internal auditors," said Hopkin. "Our

intent was that all auditors, not just EDP auditors, could use it--and

they are still working toward that goal. We wanted it for sampling, to

create test data, and for reporting off our systems management facility

(SMF) data."

For further information about LOS and other PansophiC products, contact

Robert S. Briggs, Director of Agent Operations/National Accounts, liansophic,

systems, Inc., 709 Enterprise Drive, Oak Brook, Illinois 60521 (312-986-6000).
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DATA PROCESSING SECURITY EVALUATION
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Since more and more organizations are depending on computers to
maintain their records, electronic data processing has becpme a vital
part of operations. This trend, coupled with rapid technological
advances, has increased the complexity of computer centers, as is
evidenced by the use of large-scale computer hardware, communications
networks, complex operating systems, and application systems designed
witha high degree of sophistication using data-base techniques. The
-increased ability of computers to furnish a wide.range'of processing
capabilities has brought about a high degree of centralization in both
data and processing facilities. The total complexity and
interdependence in a computer environment creates many opportunities
for security threats.

Recently, situations involving computer misuse have made management
acutely aware of the problems of computer security. Concern is being
.focused on the fact that'an increased eegree of risk has
developed--without a corresponding increase in security standards.

Data Processing Security Evaluation (DPSE)

The purpose of the DPSE procedure is to determine the extent and
adequacy of computer security. Based on the complexity of the
data-processing environment and the need to be thorouah and
comprehensive, the DPSE guidelines are intended to aid PMM&Co.
professionals and our clients in planning, reviewing, evaluating and
improving the security of computer installations and their contents.

Although the review.is designed for medium- to large-scale
data-processing environments, the areas to which DPSE applies are
appropriate to all computer installations. For any computer
environment to be strong in the area of security, it must be strong in
each of the segme1, of the review:

Internal Audit

Administrative Security

Physical Security

Standards

Processing Security

Operating System Security

Software Security

Data Base Security

Communications Security

Applications Security

..11111111.11111.11.11M11.1.11111M
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'The evaluation of each of the above areas is quantified on the basis ,

of the review procedure and a scoring methodology. The intent is not
to provide a means of measuring the degree of security at one data
centeagainst another, but rather to highlight the areag of exposure
in order that measures for security improvement can be initiated:
Improvement programs, and their associated costs, can now be balanced
against the risks involved with continuedexposure. This
risk-andlysis procedure provides management with a gound basis upon
which to make decisions with a security impact.

DPSE Benefits
Clients with sophisticated data-processisg operations can derive
significant benefits from the DPSE approach. In addition to the fact
that the evaluation is independent and objective, the recipient also
benefits in the following ways; '

Contact

The client now has a real ihdication of what aspects of
the data-processing organization are strong emd what
areas are weak with respect to security.

The implications of security weaknesses can be
identified during the review and considered in

' management's future decision-making.

DPSE can provide the bagis for a,comprehensive
risk-analysig program where the costs associated with
improving computer.security can be weighed against the
degree of exposure to the continued weakness.

DPSE provides the client with the information necessary ;%
to insure the safety and integrity of'the sensitive daa
and the physical facilities in which those data are
gtored.

DPSE provides client,mánagement with the assessment of
the effects upon the organization of a major data center
disaster and,how well a recovery from that disaster
could be executed.

The degree of security awareness in client organizations
is improved as a result of the comprehensive DPSE
methodology being applied throughout the organization.

Client management can gauge the progress of
data-processing security in the organization from year
to year by applying the DPSE guidelines on an annual
basis either through PMM&Co. assistance or through the
organization's own internal audit staff.

For individuals requiring more DPSE information, contact Ms. Claire
Reid, Peat, Marwick, Mitchell & Co., 345 Park Avenue, New York, New
York, 10154, or call Ms. Reid at (212) 872-5969, A- -
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scr SVSTEMS OF TH''
Integrated Student Information System (ISIS)

To provide needed student-related
data, SCT,designed its on-line
Intewated Student Information Systern
(ISIS). ISIS collects, processes, stores,
retrieves, and reports demographic,
biographic, academic history, 'agcl,
student finana data. It maintains all
student information on pre-applicants
thlough continuing and recently-
enrolled students. Using a common data
base, it facilitates record modifications
and optimizes reporting capabilities to
insure convenient, accurate services to
students and administrators, reduces
clerical work, and provides more timely,
efficient prodessing of student
InformaQpn.

System Modules are completely
coMpatible inbrder to provide the
proper integration between,student
system components and related
accounting system components.
Together, they work to establish a base
of data. The system isdesigned for
maximurn data security to prevent illegal
or unauthorized access. It also maintains
data within a set of user-defined

parameters and provides forthe
archiving of data. All transactions are
retained for audit and recovery
purposes.

The unique SCT information system
further provides an audit frail for
vqification of changes, as well as back-
up files for recreation or recovery in
case of loss of files being processed.

As a fully integrated on-line system, it
provides a single source f data, allows
maximum access while optimizing
updating capabilities, and organizes
modules (terminal screens) by
adminstratfve functions.

ISIS meets the functional'
requirements of each etient institution
through a series of modular subsystems,

, each relating to specific administrative
needs. As a result, this sophisticated
computing resource can act as the
official source of student information for
use by most administrative services
offices, including:

Admissions, Registration, and
Records; -

Advisors and Counselors;

Human Resources Information System

The Human ResoUrces Information
System is made up of three subsystems
which comprehensively address the
management and administration of \,

personnel and the personnel services \
budget for the institution. The three
functional interrelating components,
consisting of position/budgeting control,
personnel, and payroll, provide
automated support that can expedite all
information processing and reduce
errors In repetitive clerical tasks
associated with these key functions. All
components are integrated and on-line,
supporting immediate data entry and
information retrieval and provide
consistency oLdata by utiliang a single
data base for the storage of all employee
information.

Payroll

The Payroll subsystem provides
information processing capabilities in the
areas of time collection/balancing,
check creation, and reconciliation,
payroll adjustment, and labor
distribution, among others.

Concuneritly, exception and/or
positive time reporting by individual
position/employee class is supported.
Capabilities also include the ability to
procesi variable contract lengthse.g.,

work ten' mOnths, pay twelve months.
The subsystem accommodates one-time
payments, special rates per course or
contact hour, overloads, retirement
payoff, etc. Each unique payment may
be taxed utilizing separate taxation
criteria and automating the calculation of
gross pay, deductions, taxes and net
pay. .

Time Recording and Payroll
Adjustment processes are on-line.
Further, "Pay Events" (checks and
adjustments, for example) are
maintained on-line for a client-specified
petiod to facilitate reference in the event
of inquiry. Extensive pdyroll reporting is

rovided, Including: time sheet joroof,
yroll calculation exceptions, checks,

direct deposit notices, check register,
!payroll register, benefit/deduction ,
regIster, benefit/deduction enrollment
reports, W-2 and tax repdlis, and labor
distribution reporting.

Position Budgeting/Control
The Position Budgeting/Control

subsysterh provides the institution with
an on-lifie capability for the creation and
maintenance of the personnel services
budget. It automatically updates -

expenditure data against budgetell
'

',Accounting and Business Offices;
',Deans, Department/Division Hearts

and Faculty;
Finandal Aid and Veterans Offices;
Educational Planning and Research.

STUDENT INFORMATION
SYSTEM

. ,

positions and the resultant status and
balances are immediately available on-
line. Ektensive reporting capabilities,
including the ability to generate
authorized position rosters to assist in the
recruiting procesS and expenditure
reports which highlight non-budgeted
and over-budgeted expenditures, are a,
part of the system.

Personnel

The Persannel subsystem provides-- --
th'e Institutiort with on-line support for
personnel functions and a method for
data collection and maintenance for
personnel actions, including applicant
processing, hire/rehire, assignnient/
appointment, leave of absence,
sabbatical, and termination.

This subsystem features
comprehensive reporting capabilities,
including thcability to generate
traditional personnel reports, such as"
Pending Action Lists, Pending
Employee Reviews, Bargaining Unit
Census, Employee Leave AcCounting,
Benefit/Enrollment, Maintenance
Activity reporting and Telephone
Directory. More recently, required
reports such as EEO, Affirmative Action,
and Benefit Profiles, are also produced.



Budget
Preparation
System

,;

The Budget Preparation Sys lem is an
on-line interactive system designed to
increage the efficienojof the budget
develdpment process. The system
provides operating departments with the
ability to enter and update their budget 9
requeits for the next fiscal year via
termidal. Ths,process eliminates the
time Consuming batch processing of the
budge wecksheets which typically
occuri. The Budget Office is relieved of
the burden of manually assembling the
budget and-can focus its efforts on the
.contrdl of the budiet.

The system provides for the
aütordatic calculation 'of frftrge benefits as
a functioTio( requesting labor budget
therehy eliminating the need to 7

man4ly calculate and input fringe
In addition, priCe changes for

inflatiOn are computed by the system,
thereby insuring consistent application of
inflation Percentages across
organkational boundaries. '

ej To Monitor the progress of the
develdpment of the budget,

". departrfients mey query the status of
their hudget via terminal. Also, the
Budget Office may query the status of
overall budgetrequesti versus previously
deternined allocations.
SysteM Overview

the development of next fiscal year's
budget by sub-object consists of two
processes:

Fund
Atounting
System

.06

The Rind Acceunting System (FAS)
is a comprthensive aceounting system
which emphasizes financial control and
expenditure repotting by organization,
program, and account. It is the nucleui
of the institution's financial management
system and, as such, reCeives ,much of
its input from "feeder systems. This
input may be entered eittier manually or
via computer coMpatible Media from

. existing automated systems. FAS
maintains the official "books" and
generates financial statement for both
Internal management and external
repotting; This double entry accounting
system keeps a ielf-balandng sef of
accountsior maja fund groups,
including current radicted and

'Allocation of resources to major
operating units

Requests for funds by budget unit
heads

Allocation of Resources
At the start of the budget

developmerit process, the Budget Office
,enters allocations previously determined
by management. Allocations of current
general funds are entered by major
operating unit (level 1 organization) and
program (level 1 program). In some
cases, eipenditures are entered in
unique categories rather than program,
e.g. equipment, sabbatical leave and
reserves. The allocations are entered via
terminal, and the allocation programs
and categories are fixed on the screed.
As detail budgets by sub-object are
entered into the system, they are posted
to the appropriate allocation. The
Budget Office and major operating unit
can inauire via terminal to display the
status of each allocation. Information
shown inclades current year budget,
next year requested, next year
allocations; and Variances.
Budge: Deueloped>by Sub-Object

To assist the budget unit heads in
requesting funds for the next fiscal year,
a workiheet is generated frorn the Fund
Accounting System showing the cunent
status of the budget by organization,
prograM, fund, and sub-object. Budget
unit heads enter requests for the next
fiscal year on these worksheets. These
data are enleyeci at each site via
terminals. The system provides an
induiry 'capability to-display the status of
an individual organization budget by
program, fund and sub-object. As the
budget is modified and 'changed,

unrestricted funds, loan funds,
endowment funds, annuity and life
income funk plan funds, and agency
funds.

In providing the institutons with
financial reports add statements, these

-reports are based on a flexible fund
hierarchy which enables the system to
aggregate financial activity from the low
level fund, to the fund subgroup, to the
high level fund group. The system
provides complete grant add project ?
accounting based on the assignment of
fun,' numbers.

FAS operates as an integrated
ubsystem, thereby eliminating the

problems that exist in independently
developed software packages
problems including thenquirement to
manually reenter data because the
systems are incompatible; problems '4,
associated with the inconsistent reporting
of similar data maintained in different
systems; or those problems likely to be

additional worksheet reports are
provided to inPut additional:requests
and.to display the current status. To
support the analysis of the budget at
various management levels within the
institution, various hierarchical reports
are generated which proyide a
comparison with _the request for the
current year budget.

Pkethanges
The budget is developed by the major

operating units in terms of current year
dollars. Once the Budget Office has
determined that the budget process is
essentially complete, price changes are
applied to recognize inflation, etc. Price
changes are applied on a percentage
basis by major operating unit and sub-
object. Once the price changes are
applied, they appear in a separate
column on the vadous budget reports.
Price changes may be applied more
than once; each application will replace
previous amotints.

Calculation of Fringe Benefits .
As sub-objects for salaries and wages 9

are entered into the system, fringe
benefits are calculated and incorporated
into the budget. The calculation is based
on a percentage which is unique to each
salary sub-object. All benefits are,
recorded to a single sub-object within
organization, program and fund.

Intetface with the Fund Accounting
System (FAS)

Once the budget has been finalized,
an interface file to the Fund Accounting
System is generated containing budget
tramactions which are used to record
the budget in FAS. Subsequent
adjustments to the new current year
budget are made directly to FAS.

scz

encountered when reconciling
discrepancies among the subsystems. It
major features include on-line inquiry,
comprehensive reporting, hierarchical
coding schema, budgetary and
encumbrance control, comPlete audit
trails, system, reconciliation, system
tables, single transaction input, one-
skied entry and comprehensive
transaction validalion.

SYSTEMS & COMPUTER TECHNOLOGY CORPORATION

GREAT VALLEY CORPORATE CENTER V4 COUNTRY VIEW ROACII M ERN, PENNSYLVANIA 19355
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Westinghouse
Data Score Systems e

4 97 Humboldt Street

Rochester, NY 14609

University of Illinois Case Study/

Installation of the

Westinghouse Information Associ 'e
Financial Accounting System

Overview:

,

Westinghouse invited the University of Illinois to present an overview
of the installation of the Westinghouse, Information /Associates Financial
Accounting System. With much prel imirlary planning,/ the University
signed an agreement in March of 1980 to implement this system for live
use beginning in July, 1981. ThiS "sChedule was met and the University*
has been live now for five months. /

This session, giyen by Mr. Richard Margison, Assobiate VP for 8usiness
Affairs (U of I), Mr. David Snyder, Associate Director, business Management
Systems (U of I), and David McKelvey, Manager of 'Product Support (Westinghouse),
'provides a Sumimary of the planning process that the University went
through jo prepare for a new Financial Accounting System, the approach
takemforAprOjettinstallation, and finally, soMe benefits the University
is planning "to derive.

Ins) 288 6900.

Characteristics of 'the University of 111 inois: -

The UI, consists of three major campuses: Chijago Circle, a non-resident
urban facility for 20,000'students; the Medicl Center, also in Chicago
(and with satellite facil ities in Rockford and Peoria), which includes
nursing and dentistry for 5,000 students; and Champaign Urbana, the
flagship facil ity fin. 35,000 students.

The annual budget is over $760,mi1 lion with approximately half coming
from state funds, $100 million in federally-Isponsored research, $80
million in auxiliary services, $80 million ;In hospital operations and
the remainder in tuition, gifts, and other miscellaneous activities.

The institution is managed by a strong central administration that has
financial recordkeeping responslbility forali campuses. As such, the
central administration has'staff on each c mpus under a Business Director
of Affairs Who; in turn, reports to the Asisociate Vice President for
Business Affairs.

The University has one large central com ter center for all administrative
systems (AMDAHL V8, IMS DB-DC many terminals) located in Chicago with
high speed transmission to each campus. i
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System Requirements:

In 1978 the University established a steering committee representing all
'Universi/y segments to develop a requirements document for a financial
system to meet the growing needs of the 1980's and beyond.

The objective of this project was to incorporate all three campuses and
the general administration into one financial accounting system with a
common data base, operating on theadministrative computer facility.
Data was to be Independently entered from various renotehIpcations with
diagnostic's routed back to those entry points. Monthly reporting was to
be accomplished at one time, but to each campus for distribution. These
goals accomplished, the University would dramatitally stnplify intercampus
transfers, state interfaces, external and internal reporting, and University-
wide financial analysis. Results would be more timely and with a stabil-
ized accounting office workforce.

Project Installation Planning:

A core group was convenedto present the needs to Univeriity management
with the following observations. We do not have the resources in-house
or the time to develop this on our own. If we can find at least an 80%
solution,, we can adjust people and procedures to acconplish the other
20%. We need to be live at the'start of a fiscal year (e.g., July) and
need at least 12 months (probably more to do it).

With approval, a selection qommittee of 15 people was fonmed. A require-
ments document waS developed. Two vendors were invited to the University
twice each to discuss their offerings. Probably the most important
criterion for selection in the final,analysis was the experience with
large universities over an extended period.

The implementation team consisted of 26 UI personnel and 5 WIA personnel.
Intensity for any one percon throughout the project varied from 20%-100%
of his/her time.

After the design sessions, this group then became the trainers of the
trainers. A long-term commitment had been made to training. Several
operations manuals-were developed covering System Overview, new procedures,
and annotate& reports. Literally hundreds of 'seminars were conducted
for groups of up to 25 people throughout the spring on all campuses.
Many of these classes were given by departmental business managers after
they had been trained by the core. group. This proved very effective and
.a reflection of the campus commitment. Communication can never be
underestimated. A monthly newsletter was established. It had a dfstribu-
tion of 4700 copies.

Thfs,system went live July, 1981. Once this_core financial system has
been absored, the University intends to-inalyze and *prove each of the
feeder subsystems. From 1978, the whole process is intended to require
six to eight years. Progress to datThas been exceptionally fine.
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BUSINESS
AND PLEASURE

Ideas are exchanged as readily during breaks bet...men sessions as they are at

formal track presentations. An important part of the Conference experience

are the social gatherings Those that are sCheduled as official Conference

activities as well as those that Occur spontaneously as new friendships are

formed and old acquaintances are renewed.

The 1981 Conference featured the CAUSE Anniversary Banquet in honor

of the organization's 10th anniversary. The evening of nostalgic festivities

included a brief program commemorating the contribptions of past
CAUSE presidents and the gxowth of CAUSE since its incorporation a

/decade ago.
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REGISTRATION RECEPTION
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REFRESHMENTS

Special thanks to Integral Systems, Inc. and National Software Enterprises, Inc.
for sponsoring refreshMents.i
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ANNIVERSARY BANQUET
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